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PREFACE 

URS Corporation (formerly Radian International , LLC) was contracted on July 1999 to perform a 
Pilot-Scale Study and Remedial Design for the Remediation of the Dense Non-Aqueous Phase 
Liquid (DNAPL) in the Eastern Parking Lot (EPL) Groundwater Plume at A ir Force Plant 4, Fort 
Worth, Texas. Work is being conducted under Contract Number F4 1624-97-D-8020, Delivery Order 
Number 0109. 

Key URS personnel are as follows: 

Eric McLaurin 
Stephen Fain, P.G. 
Craig Holloway, P.E. 
Eric Anderson 
Jean Youngerman 

Contract Manager 
Project Manager 
Task Manager/project Engineer 
Health and Safety Officer 
QA/QC Coordinator 

The anticipated period of performance for this delivery order is from July 1999 to October 200 1. 
This contract is administered by Ms. Sarah J. Byrum, U.S. Air Force, Headquarters Human Systems 
Center, located at 3207 North Road, Brooks AFB, TX 78235-5363. The Contracting Officer' s 
Representative (COR) is Mr. Don Ficklen (2 I 0/536-5290) located at HQ AFCEEIERD, 3207 North 
Road, Brooks AFB, Texas 78235-5356. 
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( EXECUTIVE SUMMARY 

This Technology Performance Report contains evaluat ion of the effecti veness of Six-Phase HeatingTM 
(S PH) technology at remov ing trichloroethene (TCE), including reported dense non-aqueous phase liquid 
(DNAPL) , at the Air Force Plant 4 (AFP4), Fort Worth , Texas site. Based on prior results of an 
evaluati on of thermal technolog ies, to enh ance contaminant recovery over that obtained with the ex isting 
soil vapor ex tracli on (SVE) system al the site, in-silu eleclrical resistive heating was selected as the 
Iherm al enhancement for the pilot-scale testing. AFP4 is an operating faC ility, and the test was performed 
in such a way as to minimize disruptions to Lockheed Martin Aeronautics Company 's (LM Aero) 
manufacturing mi ssion. DRS Corporation (URS) and Current Environmental Solutions (CES) jointly 
performed the planning, pilol-scale testing, and reporting for the USAF Aeronautical Systems Center 
(ASC) and the Air Force Center fo r Environmental Excellence (AFCEE). 

SPH uses conventional single-phase transf0l111ers to convert standard three-phase electricity into 
six-phase electricilY. For the pilot-scale test, seven electrodes were in serted into the ground in a 
hexagonal array (one neutral electrode in the center of the array), with six perimeter electrodes located 60 
degrees apart both physically and electrically and each receiving a separate current phase. The 
hexagonal-shape electrode array appears to provide a more uniform di stri bution of electrical currents in 
the subsurface than other geometric layouts. Each electrode conducts electricity with as many as six other 
nearby electrodes. In addition to fl ow ing along the straight-line path between the electrodes, the CUl,ent 
also fans out slighlly in the vertical and hori zontal directi ons. The result of this electrical current is even 
heat generation in the subsurface that leads to uniform steam product ion and volatile organic compound 
(VOC) volatili zation throughout the treatment volume. 

The pilot-scale tesl was performed within the source area for the Eastern Parking Lot (EPL) TCE 
groundwater plume at the site. The original source of TCE is believed to be leaking degreaser tanks in 
Building 181, the Chemical Process Facility, that have since been removed. The degreaser tanks were 
removed from service in 199 1, after reported leaks of over 20,000 gallons of TCE. Results of several 
subsequent investigations found that the releases of TCE had resulted in contamination of the vadose zone 
and groundwater beneath Building 181. The resulting groundwater contamination is mov ing in a 
generally northeaslern direction, to underneath the EPL area. 

SPH pilot-scale test fi eld activities were conducted over an eight-month period beginning with the drilling 
and installation of subsurface components on 17 April 2000 and ending with Ihe post-tesl soil sampling 
on 21 November 2000. Implementation of the SPH pilot study followed strici adherence to the Six-Phase 
Heating™ Pilot-Scale Test Work Plan , Sampling and Analysis Plan., and Health and Safety Plan (URS 
and CES, March 2000). Subsurface heating acti vities were completed over a 13-week time period from 7 
August through 3 November 2000. 

The subsurface in the test area beneath Building 181 consists of heterogeneous alluvium materi als with 
varying amounts of clayey sand , sandy clay , and gravell y clay; and a deeper saturated silty or clayey sand 
and gravel unil that immediately overlies limestone and/or shale bedrock. The test area vadose zone is 
approx imately 25- 30 ft thick, and it transitions into a thin aquifer that is typically less than 5 ft thick. 

The SPH test was designed to treat a circular area of 3, '1 20 ft ' (healed area, assuming 45 ft diameter array 
and heating zone extending 1.4 x array di ameter), and a vo lume of 3,930 yd' (from 2.5 to 37 ft below 
ground surface) . The pre-tesl determined average di ssolved-phase TCE concentration in the saturated 
zone was 141mg/L, and TCE concentrations in the vadose zone have ranged from < I to> 2700 mg/kg. 
Table ES- I shows the three primary performance objectives for the SPH test. 
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Table ES-1 
SPH Pilot-Scale Test Object ives 

Performance Method of Measuring 
Performance Criteria Objective Performance 

Subsurface temperatures in the Boiling point ofTCE at Subsurface temperature monitoring 
treatment volume depth points 
Soil TCE pilot test remediation < I I.S mg/kg' Pre- and post-test borehole soil 
goal sampling 
Groundwmer TCE pilot test < 10 mg/L' Pre-test, interim and post-test 
remedi ati on goal groundwater sampling 

a l , These perform.lncc objecti ves represent .1 >99 Yo .Ind >96% reduction 111 sOil .lnd groundwater TeE concent r,UlonS, 
respec tively, from the highest prev ious detections in the SPH les t area, 

Overall , Ihe SPH pilot-scale test proved successful in heating the subsurface and removing TCE 
contaminants from the soil and groundwmer at the site. The foll ow ing points summarize the major resuits 
of the test. 

~ SPH mised the subsurface temperature above the boiling point of TCE at 21 of 24 monitoring 
locations. At 14 of 24 moniloring locations, subsurface lemperatures reached the boiling 
point of water. 

~ Based on the statistical evaluat ion criteria 10 assess test perrOlm ance, involving both upper 
confidence limit (UCL) and means comparisons, SPH was effective at remedi ating the soil 
and groundwater. 

~ Pre- and post-test soil sampling results showed that allhough onl y one of the IS pre-test soil 
samples had a TCE concentration (18.3 mg/kg) > the II.S mg/kg groundwater protection 
threshold , it was reduced to < I mg/kg by the heating. The soil mean concentrations fell from 
3.4 to 0.16 mg/kg, yielding a 9S% reduction. The 9S% UCL concentration was reduced from 
8.4 to 0.29 mg/kg, yielding a 97% reduction. 

~ SPH reduced TCE concentrations in the groundwater to below the 10 mg/L performance 
Objective. The groundwater mean concentration fell from 73.4 to 3.6 mg/L, yielding a 9S% 
reduction. The 9S% UCL concentration was reduced from 129 to S.7 mg/L, yielding a 96% 
reduclion. Only one of 10 well s did not experience TCE reductions to below the objeclive. 

~ Approx imately 330 pounds of TCE were removed from Ihe subSUlface during the pilot test. 
Most of thi s was in the vapor phase, with less than one pound being removed as condensate. 

~ The chloride measurements in groundwater indicate that biodegradation ofTCE was 
enhanced by the heating resulting from SPH. This biodegradation probably consisted 
of reductive dehalogenation or halorespiration and contributed significantly to the 
reduction of TCE concentrations. 

~ The cost of remediating the subsurface with SPH is approximately $1 ,SOO/Ib of TCE 
removed, or $130/cubic yard, notwithstanding soil vapor treatment costs. 

~ The system was able 10 input the required energy at an acceptable level and rate, and no 
unsafe operating voltage pOlentials were established during Ihe lest. 

~ Continuous monitoring of air quality within the building showed no measurable deterioration 
as a result of the remediation. 

~ Helium tracer recovery test and indoor air monitoring data indicate the SVE system was 
effective al capturing vapors generated from the healing. 
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~ Average subsurface vapor fl ow and recovery appeared to increase with increased 
temperatures. 

~ Technology related safety data (e.g., induced voltages, air quality) and a pipe corrosion 
analysis indicate larger-sca le SPH implementation could be perfOI'med within the building 
wi thout unacceptable impact on plant operati ons. 

~ The ex isting treatment system adjacent to Buil ding 181 appears adequate for a larger-scale 
implementati on of SPH technology. 

~ According ly, data gathered during the pilot-scale test SUppOl1 the design and implementation 
of larger-sca le SPH application at AFP4. 

Based on the findings of the pilot-scale test, some of the recommendations for any future, presumably 
larger-scale implementation of SPH at AFP4 include: 1) collecting additional groundwater, and possibly 
soil gas, samples to further assess rebound potential; 2) decreasing the diameter of the electrode array; 3) 
heating to a shallower depth below the building slab; 4) evaluating methods other than trad iti onal soil 
sampling 10 assess remediation of the vadose zone; 5) hav ing add itional spare parts for SPH and the 
ex isting treatment system; 6) further de lineating Ihe extent of soil contamination 10 the nonh of the test 
array prior to, or concurrent ly with, larger-scale implementation; 7) evaluating the possibili lY of TeE 
DNAPL residing in the underl yi ng limestone; and 8) ensuring groundwater moni toring wells used to 
measure technology perfonmrnce are screened to the underlying bedrock interface. 
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SIX-PHASE HEATING'" PILOT-SCALE TEST 

TECHNOLOGY PERFORMANCE REPORT 

DENSE NON-AQUEOUS PHASE LIQUID 

EASTERN PARKING LOT GROUNDWATER PLUME 

AIR FORCE PLANT 4 

FORT WORTH, TEXAS 

1.0 INTRODUCTION 

URS Corporation (formerly Radian International) and Current Environmental 

Solutions (CES) have jointly prepared thi s Technology Pelfonnance Report for the 

USAF Aeronautical SyStems Center (ASC) and the Air Force Center for Environmental 

Excellence (AFCEE). This report contains evaluation of the effectiveness of Six-Phase 

HeatingTM (SPH) technology at removing trichloroethene (TCE), including reported 

dense non-aqueous phase liquid (DNAPL), at the Air Force Plant 4 (AFP4), Fort 

Worth , Texas site. The TCE DNAPL is believed to be the source of the Eastern Parking 

Lot (EPL) groundwater plume at the site. 

Selection of the SPH technology for this test is documented in the Preliminary 

(30%) Remedial Design, Dense Non-Aqueous Phase Liquid, Eastern Parking Lot 

Plume, Air Force Plant 4, Fort Worth , Texas (Rad ian, September 1999). The test was 

conducted according to the Six-Phase Heating™ Pilaf Scale Test Work Plan, Sampling 

and Analysis Plan, and Health and Safety Plan, Dense Non-Aqu.eous Phase Liquid, 

Eastern Parking Lot Groundwater Plume, Air Force Plant 4, Fort Worth , Texas 

(Radian & CES, March 2000). 

1.1 Site Description and Operational History 

AFP4 is located in Tarrant County, Texas, seven miles northwest of the City of 

Fort Worth (see Figure I-I). The plant is bounded by Lake Worth on the north, Naval 

Air Station Fort Worth Joint Reserve Base on the east, the community of White 

Settlement on the south and west, and the City of Fort Worth on the west. The facility 

occupies 602 acres . 

AFP4 is an active military aircraft manufacturing facility currently being 

operated by Lockheed Martin Aeronautics Company (LM Aero). Past management of 
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waste oil, solvents, and fue ls generated during the manufacturing operations have 

resu lted in over 31 separate sites of investigation , including landfil ls, fire training areas, 

underground storage tanks, and other misce llaneous areas. 

The pilot-scale test documented in thi s report addresses a portion of the source 

area assoc iated with one of these sites of invest igation - the EPL groundwater plume. 

The origin of the TCE source material is believed to be degreaser tanks in Bui lding 181 

that have since been removed. Building 181 , the Chemical Process Faci lity, is part of 

the Assembly Bui lding/Parts Plant. In May J 991, a TCE vapor degTeaser tank in 

Building 181 was discovered to be leaking. The documented TCE release from tank T-

534 was an estimated 20,000 gallons. On 15 June 199 1, tanks T-544 and T-534 were 

removed f1'om service. 

Based on several subsequent invest igations it was fo und that releases of TCE 

had resulted in contamination in the vadose zone, incl uding Terrace Alluvium and 

overlying fill soi l under Building 18 1. Accurate information is not avai lable on the 

total amount of TCE that had spilled or leaked from the tanks, how much TCE is in the 

vadose zone, or how much TCE is in the Terrace Alluvial groundwater (Rust Geotech, 

1996). The contaminated vadose zone beneath Building J 8 1 is thought to be a source 

of contamination to Terrace Alluvial groundwater, with flows in a northeast direction 

under Bui lding 181 and the EPL. Contaminant transp0l1 is contained in the EPL by a 

series of groundwater extraction we ll s. 

1.2 Previous Investigations, Studies, and Remedial Actions 
Contaminati on at AFP4 was initially identified in 1982. The site was placed on 

the National Priorities List (NPL) in August 1990. Numerous activ ities have been 

performed at Bui lding 181 and the EPL plume, with key documents related to these 

areas li sted below in chronological order. 

~ Remedia l Investigation (RI) (Rust Geotech, 1995a) . This document 

summarizes the resu lts of the site investi gations to date for numerous sites at 

AFP4, and includes informat ion on field investigations, nature and extent of 

contami nation, contaminant fate and transport, and potential ri sk to human 

health and the environment. 

Air Force Plant 4, Euslcrrl Parking Lot Groundwater Plume 
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• Feas ibility Study (FS) (Rust Geotech, 1995b) , Thi s document develops and 

eva luates remedial altern atives fo r numerous sites at AFP4, Alternatives are 

deve loped separately fo r the EPL groundwater plume and the contaminated 

vadose zone so il s beneath Building '181, Surfactant-enhanced pump-and

treat is identified as the most promising remedial approach fo r the 

ground water, while soil vapor extraction (SVE) is the preferred approach for 

the vadose soils , 

• Record of Dec ision (ROD) (Rust Geotech, July 1996), The ROD is 

consistent with the FS and identifies sUlfactant-enhanced pump-and-treat as 

the selected remedy for the EPL groundwater, while SVE is the selected 

remedy for the vadose soi ls at Buildi ng 18 1. An expanded SVE system at 

Bui lding 181 was subsequently constructed and began operating in 1999. 

• DNAPL Tracer Tests (Eckenfe lder, 1998; Intera, 1998) . These tests are 

more focused on the Building 18 1 and EPL groundwater and conclude that 

DNAPL is present under Building l S I and northeast of Building IS2. 

However, DNAPL was not found further downgradient in the EPL. 

• DNAPL Remedial Alternatives Eva luat ion (Jacobs. 1998b). Thi s document 

eva luated a range of technologies that could be implemented to remove 

DNAPL, including pump and treat, surfactant flushing, in well air stripping, 

air sparging, soil vapor extraction, SVE thermal enhancements, mul ti-phase 

extraction, biological treatment, and in situ ox idation. The evaluation 

concluded that SVE combined with rad io freq uency heating and dewatering 

should undergo a pilot-sca le evaluation. 

• Preliminary (30%) Design (Radian. September 1999). T hi s document 

provided a more focused evaluation of thermal technologies that could 

enhance the existing Building lS I SVE system to remove DNAPL 

constituents. Radio frequency heating and electri cal resistance (S ix-Phase 

Heating TM, or SPH) underwent detai led eva luation, with SPH being 

recommended for a pilot-scale eva luation. 

1.3 Record of Decision Requirements 

The TeE contamination th at was the foc us of the SPH pilot test is addressed by 

the July 1996 ROD requirements for both the Bui lding lSI and EPL sites . Fo llowing 
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acknowledgement of the previous ly performed interim remedial actions (IRAs) at these 

two sites, cons isting of SVE at Bui lding 181 and groundwater pump-and-treat (P&T) 

systems in the EPL, the ROD presents the selected remedies for the sites, which are: 

~ Building 181: A fu ll -scale SVE system, with supplemental vacuum

enhanced groundwater ex traction well s to collect perched groundwater 

si tuated above the underlying Terrace Alluvial groundwater; and 

~ EPL: Conventional P&T (additional wells over those installed in the IRA) 

with surfactant injection for DNAPL areas (assumed to be anywhere where 

groundwater concentrations are > 10 mg/L TCE). 

The ROD-required Bui lding 181 SVE system expansion was completed and 

began operation in 1999. The remedial action expansion of the EPL groundwater P&T 

system is currently ongoing. 

The area of the SPH test, which has vadose zone and groundwater 

contamination, involves the selected remedies for both of these sites. Because SPH 

technology treats both the vadose and saturated zones, successful implementation 

would directly address the ROD source reduction provisions for the EPL plume, and 

would also expedite the Building 181 remedial action . The ROD timeframe estimates 

for completion of these remedial actions are 15 years for the EPL (including 

surfactants, rather than SPH) and 5 years for the Bui lding 181 SVE system. Successful 

implementation of SPH should significant ly shorten these estimated remedial 

timeframes. The target TCE concentrations for the remedial actions are based on 

protecting other resources, rather than on ri sk factors associated with the Building 181 

vadose zone or the EPL DNAPL. 

For Building 181 , the intent is to reduce the TCE concenU'alion in soil s to less 

than 11.5 mg/kg, which, based on leaching modeling, is the allowable soi l 

concentration to prevent underlying groundwater concentrations from exceeding the 

EPL ROD remedial action objectives (RAOs). Extens ive previous soi l sampling 

performed in the vicinity of the SPH test resulted in soil concentrations of up to 2,770 

mgikg, but concentrati ons greater than 11.5 mg/kg are infrequent and exhibit a random

like distribution. The Building 181 area that includes all known TCE concentrations in 

soil that are greater than 11 .5 mg/kg is approximately 'A-acre. This is the target 
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remediation area for the current Building 181 SVE system, and is also considered the 

source area for the EPL groundwater plume. 

The EPL RAO for the portion of the groundwater plume with elevated TCE 

concentrations is based on protection of the deeper Paluxy drinking water aquifer. This 

deeper aq uifer is in hydraulic commun ication with the shallow Terrace Alluvial aq uifer 

through an area (termed "Window Area") without the typically intervening aquitard. 

TCE groundwater concentrations less than 10 mg/L shoul d help protect the underlying 

Pa luxy aqu ifer by ensuring that DNAPL does not migrate beyond the EPL P&T 

containment system. The 10 mg/L value (which is roughly I % of the aqueous 

solubility of free-phase TCE) is often used as a preliminary indication of DNAPL 

presence. For the ROD, the mapped extent of di sso lved-phase TCE groundwater 

concentrations greater than 10 mg/L, which is approximately 6 acres, was used as a 

basis for the estimated extent ofDNAPL presence - and hence DNAPL-related 

remedial activities. However, the mapped extent of 10 mg/L TCE in groundwater is 

likely less than that for saturated zone DNAPL (if present). With source area 

ground water concentrations ofTCE typically over 100 mg/L, dilution/d ispersion 

processes alone could readily account for the current downgradient expanse of the TCE 

plume with concentrati ons greater than 10 mg/L. 

Figure 1-2 shows the area of the SPH test in relation to the known extent of soil 

contamination beneath Buildings 5 and 181 and EPL groundwater with TCE 

concentrations greater than 10 mg/L. Also shown on the figure are the former locations 

of the removed degreaser tanks T-544 and T-534 that are believed to be the source of 

the TCE contamination. Their central location relative to the identified soil 

contam inati on supportS their source designation . 

1.4 Purpose and Objectives 

The purpose of the pilot-scale test was to determine the effectiveness of SPH at 

reducing source area concentrations ofTCE in the soi l and groundwater. Data gathered 

during the test was al so intended to ass ist larger-scale design, should SPH prove 

effective. The performance objecti ves listed in Table I- I were defined to assist in 

measuri ng the effectiveness of SPH at AFP4. 
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Table 1-1 
SPH Pilot-Scale Test Objectives 

Performance 
Performance Criteria Obiective Method of Measuring Performance 

Subsurface temperatures in Boiling poinl ofTCE Subsurface temperat ure monitoring 
the trcatment volume al deplh poinl measuremenlS, by CES & URS 

Soil TCE pilol lesl < I 1.5 mg/kg ' Pre- and post-lest borehole so il 
remediat ion goal sampling, by URS 
Groundwmer TeE pilot test <10 mg/L' Pre-test, interim und post-test 
remediation goal groundwaler sampling, by URS 

I These performance objectives represent a >99% and >96% reduction In 50 11 and groundwater TeE 
concentrations, respectively, from the highest previous detections in the SPH test area. 

The successful performance criteria for the SPH application at AFP4 will be 

achieving pilot test remediation goals (PTRGs), which are equi va lent to previously 

defined remedial action objectives (RAOs), withi n the treatment area. This includes 

dissolved , sorbed and any identified free-phase volati le organi c compounds (VOCs). 

The maximum detected soil and groundwater TCE concentrations in the pi lot test area 

are 2,770 mg/kg and 285 mg/L, respectively. 

Table 1-2 shows the prev iously defined statistical criteria (Radian & CES, 

March 2000b), involving Upper Confidence Umit (UCL) and means compari son 

eva luation. that are be ing used to help assess SPH effectiveness. The threshold values 

used in the comparison are the PTRGs for so il and groundwater. 

Table 1-2 
SPH Statistical Evaluation Criteria 

Compnrison of UCLs to Threshold 
I)ost -treatmcnt VeL < Threshold Post-treatment veL> Threshold 
Pre-treatment Pre-treatment 

UCL< UCL> 
Threshold Threshold 

Post-treatment mean < SP/-I effective eW!II SPI-I i.' 
Pre-tre .. tment meun (If Jow illilia/ (,!fe-clive 

c (statistical significance) COII(.;(!lI frarioIlS Of = ~ ·c 
~ 

TCE 
0. 
E = U Post·treatment mean = No apparent l'lleet Some evidellce ~ 
C J,Jrc-trcatmcnt mean of SPfllII/ow to illd/cllfe ~ 

" (no stat isticnl illirial 51'1-1 :;: 
significance) CVllcellfraliollS of e!fecrivelles,\' 

TCE 
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1.5 Technology Description 

SPH, a form of in-s itu electrical res ist ive heating, remediates the subsurface by 

passing an electrical current through the soil matrix , including pore water. The current 

passage generates heat due to the soil electri cal resistance. This is the same process 

used in any electrica lly heated device (clothes iron, heater, stove, etc.). Heat is 

generated throughout the subsurface in the target area, with a goal of increasing the 

temperature of the soil to the boiling point of water (80 to 100°C, depending on 

subsurface vacuum). Soil moisture boils into steam that travels to vapor recovery well s 

for removal. 

SPH uses conventional single-phase transformers to convert standard 

three-phase electricity imo six-phase electricity. Electrodes are inserted into the ground 

in hexagonal arrays of six per array, located 60 degrees apart both physically and 

electrically. Each of the six electrodes is connected to a separate transformer wi re to 

provide it with a separate current phase. An add itional , "neutral" electrode is located at 

the center of the array. The hexagonal shape electrode array was chosen because it 

provides a more uniform distribution of electrical currents in the subsurface than other 

geometric layouts. 

Each electrode conducts electricity with as many as six other nearby electrodes. 

In addition to fl owing along the straight-line path between the electrodes, the current 

also fans out slightly as shown in Figure 1-3 . 
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The electrical current also fans out in the vertical direction, treating soil that lies 

in the conductive depth interval of the electrodes plus soil that lies up to 5 feet above or 

below the conductive interval. The result of this electrical current is very even heat 

generation in the subsurface that leads to uniform steam production and voe 
volatilization throughout the treatment volume. 

1.5.1 AFP4 Application 
At the AFP4 site an existing SVE system was used to apply vacuum to the vapor 

recovery wells (including those installed for this test) and pull steam, air, and voe 
vapor to the surface. High-temperature epve piping was used to convey the vapor 

from the wells to the CES steam condenser. Following steam condensation, the 

condensate was pumped into the existing groundwater treatment unit, and ultimately 

sent to the sanitary sewer through a permitted discharge. voe vapors and air were 

conveyed from the condenser by the existing vacuum blower and then discharged to the 

atmosphere, following treatment. Figure 1-4 shows a photograph of the site during the 

operation phase. Figure 1-5 depicts the SPH process flow diagram for the AFP4 test. 

Figure 1-4. Photograph of Test During Operation 
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The following technology and site characteristics made SPH a promising 

remediation technique for the AFP4 application: 

• Heat is generated uniformly throughout the treatment volume. Low 

permeability lenses reduce the performance of pump-and-treat, soil vapor 

recovery , and other technologies that rely on the movement of a fluid or 

vapor though the soil matrix . Soil heterogeneity or low permeabili ty does 

not adversely effect SPH. In fact , low permeability soil s, which are 

common in the AFP4 subsUlface, tend to carry a greater current than sandy 

soils and thus receive more heat and boil faster; 

• The boi ling of soil moisture and groundwater in clay lenses will form steam 

that will sweep out VOCs. This steam stripping process effectively 

increases the permeability of clay soils; 

• Because SPH treats all soils in the treatment volume, there is less li kelihood 

of untreated regions from which contaminants could diffuse later and cause 

rebound. Rebound has not been observed at any SPH site; 

• TCE boils at 870 Celsius (73 0 C if in contact with water). This temperature 

is below the boiling point of water, which is achievable with the SPH 

techno logy; and 

• There are existing SVE and groundwater treatment systems at the site to 

capture vapors and treat condensate, respectively. 

1.6 Summary of Field Activities 
Table J -3 li sts the type and number of field activities performed during the SPH 

pilot-scale test. Figure 1-6 shows the SPH site plan, including the 10 wells where 

groundwater sampling was performed (WJETAOS8 - WJETA067) and the three 

temperature monitoring point (TMPs) locations (TMPI , TMP2, & TMP3) where the 

pre-test soil sampling was pelfonned. Also shown on the figure are the pre-test TCE 

concentrations in grou ndwater at the J 0 wells. 

Lithologic and completion logs for all SPH borings and subsurface installations 

are contained in Appendix A. State of Texas well reports are provided in Appendix B. 
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Table 1-3 
SPH Field Activities Summary 

Activitv Number 
Soil Borin£s for Electrode Installations 7 
Soil Borings for Vapor Recovery Well 7 ( I I vapor recovery wells insta lled) 
Installations 
Soi l Borings for TcmpcrHlure Monitoring 4 (7 thermocouples in each) 
Points 
Sample Soi I from 3 TMP Boreholes 30 (2 rounds of 15) 
Sample Existing Groundwater Monitoring 46 (4 rounds of 10, 2 rounds of 3) 
Wells (I ) 

Sample Condenser Discharge 10 
Sample Vapor Stream 20 
Sample Drill Cutt ings 2 (for w"ste characteri zation) 
Sample Inte rior Building Air Quality Continuous wit h GC/PID 
Perform Helium Tracer Recovery Tests 18 (3 tests at 6 locations) 

(I) For chlonde ,1I1d t01;l1 organ ic c'lrbon Hnalysls, numbers WCIC 23 and 10, respect ively. 
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2.0 SITE AND OPERATING CONDITIONS 

This section detail s the SPH test location, subsurface and contaminant characteristics, 

design parameters, and operating conditions. 

2.1 Pilot Study Location and Features 

Figure 2· 1 shows the expanded pilot test area, in a portion of Building 181 informally 

termed the "ballroom." URS and CES selected thi s area because it was believed to contain 

ONAPL, and also situated such that AFP4 operations were minimally impacted during the 

testing period. Since the test area is adjacent to the degreaser tanks and the spill/leaks believed to 

be the major source of the EPL plume, it contains some of the highest TCE concentrations at the 

site. 

Several factors weighed heavily in selecting the ballroom site. First, previous soil 

sampling results show the highest detected vadose zone TCE levels (> 1,000 mg/kg) in this area. 

Also, groundwater samples taken from this area, from wells used in the previous DNAPL tracer 

test (OTT) performed within Building 18 1, cons isten tly contain TCE levels over 5 mg/L and 

average about 75 mg/L. Furthermore, as seen on Figu re 2· 1, there are four existing SVE wells in 

the proposed pi lot scale test area, TA-II through TA· 13 and F·4 (TA = Terrace Alluvium 

extraction well and F = Fill layer extraction well) and the 10 OTT wells (WJETA058 through 

WJETA067). The four SVE well s were used to help capture vapor during the test, along with 

the I I vapor recovery wells installed for the test. The 10 OTT stainless steel wells were used as 

groundwater monitoring points. T he OTT wells each have 5-foot screened intervals (generally 

comparab le to the saturated thickness of the aquifer in the test area) that are typically below the 

potentiometric surface in the area (i.e., the screened interval is fully covered with water). 

Another important factor in the selection of the SPH test location was the presence of the 

nearby treatment facility for the Building 181 SVE network. The use of this facility to treat 

vapor and condensate generated by the SPH process helped reduce the pilot test costs and 

minimized generated wastes (e.g., spent carbon). The treatment system was capable of handling 

the additional waste streams from the SPH test under the Texas Natural Resource Conservation 

Commission (TNRCC) requirements in 30 TAC 106.533, Water and Soil Remediation. Before 

Jacobs Engineering began construction of the SVE system expansion in Building 181 , they 

subm itted Form PI· 7 to the TNRCC to obtain a standard exemption. As part of the submittal, 

Jacobs estimated the maximum TCE emissions as 3.34 Ibs/hr (4.7 tons/yr) assuming 90% 

removal across the CATOX unit. (The treatment unit was designed to handle an influent flow 
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rate of 970 scfm and a TCE concentration of 1,700 ppmv.) Since the emission limits and 

monitoring requirements remained the same as prior to the heating, no further permitting 

activi ties were req uired. 

Underground utilities in the SPH test area consisted of a I O-inch concrete storm sewer 

and an 8-inch cast iron sanitary sewer line. Thei r exact locations were verified with LM Aero 

personnel prior to drilling. Because these utiliti es are relatively shallow (approx imate ly 5 feet 

below ground surface, or bgs) and made of heat resistant materi als, the likelihood of SPH-related 

damage was assumed to be minimal. However, prior to the SPH test a corros ion analysi s was 

performed (Appendi x C) to help confirm that the planned resistive heating wou ld not appreciably 

accelerate natural corros ive processes on the cast iron pipe. 

Figure 2- 1 also shows the electrical connections to the SPH power suppl y, and the vapor 

recovery piping, insta ll ed for the SPH pilot test. Captured vapors were routed to the SPH 

condenser outside of Building 181 . After passing through the condenser, the vapors and 

resulting condensate were treated in the existing treatment facility. 

2.2 Geology 
The geologic units encountered during SPH drilling consist of the following, in 

descending order, from land surface: 

~ Fi ll materials; 

~ Terrace Alluvium; and 

~ Goodland Limestone. 

Foll owing is a brief de cription of the properties of each of these units. 

Fill - Fill materi al at AFP4 consists of variable mi xtures of clay , si lt, sand , and gravel. 

Because the fill materi al is difficult to di stingui sh from the Terrace Alluvium (most fill was 

apparentl y obtained from the local Terrace Alluvium deposits), these units are often not 

differenti ated . However, in the SPH test area the fill material , which is generally encountered 

wi thin the first fi ve feet beneath the building slab, is differentiated for SVE well purposes and 

apparently has greater permeabi li ty (and thus air flow) than the underlying Terrace All uvi um. 
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( Terrace Alluvium - The Terrace Alluvium underl ies the fi ll and consists of 

heterogeneous, interbedded clay, silt, and poorly to moderately sorted sand and gravel that were 

deposited by flu vial processes. Indi vidual interbeds are continuous onl y over very short 

distances. The clastic materials consist primaril y of limestone and shell fragments, with quartz 

sand be ing a minor constituent. 

Verti call y, the Terrace Alluvium can be di vided into two general lithologies: I) a 

shallower unit composed of varying amoun ts of clayey silt and silty clay; and 2) a deeper silty or 

clayey sand and gravel unit, usually saturated, that immediately overlies the bedrock. The 

combined depth of the f illrrerrace Alluvium averages about 30 to 34 feet bgs in the SPH test 

area. 

SPH borings encountered heterogeneous conditions. In general, the profile consists of 

clay and sil t-dominated mate ri als through the vadose zone, grading with depth to gravelly, sandy 

clay. The basa l gravel, where present, is relati vely thin (generally less than 5 feet thick). Water 

saturation was usually noted in the cores at between 27 and 30 feet bgs, and depth to competent 

bedrock (and thus auger re fusal) ranged from about 3 1 to 34 feet under the building. The 

saturated basal units conta in considerable clay and silt in the matri x, which reduce the 

permeability. 

Goodland LimeS/aile - The Good land Limestone is present beneath the Terrace Alluvium 

in the pi lot test area, and is reported to have a max imum thickness of less than 10 feet. 

Although not encountered du ring SPH drilling, the Walnut Formati onreponedly 

underl ies the Goodland L imestone in the test area, and is about 30 feet thick (Parsons, 1998). 

2.3 Hydrogeology 

The hydrogeologic interval of interest for technology evaluati on purposes is the shallow 

aquifer within the Terrace Alluvium and the upper weathered portion of the underlying 

Goodland Limestone or Walnut Formati on. The underl ying, more competent bedrock of the 

Good land Li mestone and Walnut Formati on are assumed to comprise an effecti ve aquitard where 

thickness (individual or combined) is greater than 5 feet. Thi s appears to be a valid assumption 

at the site since groundwater contaminati on in the un derlying Paluxy Aquife r appears to be 

limited to areas where these units are thin 01' absent. Laboratory permeability tests show a 

geometric mean of 7 x 10. 10 cm/sec for the hydraul ic conductivity of the Walnut Formati on. 
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Pumping tests performed during the DNAPL tracer tests (Eckenfelder. 1998) showed 

transmissivity (T) is very heterogeneous in the Building 181 pilot test area . Within thi s area. the 

geometric mean of eight T values ranged from about 32 to 38 m2/day . or about 340 to 410 

ft2/day. and storativity was 0.016 and 0.009. for the Theis and Cooper-Jacob analysis methods. 

respectively. The geometric mean of the hydraulic conductivity (K) values. assuming a saturated 

thickness of 5 feet. were 2.4 to 2.9 x 10.2 cm/sec. or 68 to 82 ft/day. for the respective analysis 

methods. Individual well susta inable pumping rates ranged from less than 0.4 to approximately 

2.8 gpm. 

2.4 Conceptual Site Model 

The information used to help deve lop the conceptual site model (CSM) was gathered 

from several existing AFP4 reports. most notably the: 

~ Record oj'Decision (Rust Geotech. 1996); 

~ Remedial Alternatives Evaluation (Jacobs. 1998b); 

~ Draji East Parking Lot/Window Area Technical Report (Jacobs. 1998a); 

~ Technical Report on the Geology olAir Force Plalll4 and Naval Ail' Station Fort 

Worth Joilll Reserve Base (Parsons. 1998). and 

~ DNAPL Tracer Tests, Ail' Force Plant 4 (Eckenfelder, 1998). 

In addition to these reports. data gathered while installing the SPH test subsurface components 

were used to develop the CSM . 

Figure 2-2 shows a cross section CSM that includes the SPH pilot test location. Although 

previous reports describe the potential for several source areas, the main source area is presumed 

to be the former leaking tanks in Building 181. adjacent to the SPH test locat ion . The CSM 

depicts that from the release area, TCE migrated through breaches in the concrete floor to the 

underlying vadose zone. 

In the SPH test area, an approximately 5-foot thick fill layer underlies the building floor. 

Much of the TCE accumulated at the interface of the fi ll layer with the underlying, lower

permeability Terrace Alluvium deposits. This premise was supported during SPH drilling 

act ivities, during wh ich the most elevated VOC field screening values occurred at this interface. 

Air Force PIIIIlI 4, Eastern Parking LOI Groundwmer Plume 
Technology Pcrfonnance Report. Six-Phllse Hem ing'" Pilot-Scale Tesl 

Page 2·6 
Finnl • May 2001 



( 

( 

;" 

'" ~ i w ;" c ;" 

~ 
N 

JI 
:::i 
It. f -!i 

dt f 
! :ii!- ! 

Hi } 
E 

II) 

! 
II ... ... 
GO .-

f 
! 
i 

Air Force Plant 4, Eastern Parking Lot Groundwater Plume 
Technology Perfotmance Report, Six-Phase HeatingPilot-Sca1e Test 

S , 

! 

I 
j 

~ I § 
i 

Ii 
I ~ 
~ ~ 

I 
I I 
I J 
DO 

Page 2-7 
Final- May 200 I 

a; 
'8 
~ 
CII := 
en 
iii 
:::J 
15. 
8 
c:: 
0 
0 
...I 
Do w 
'a 
c:: 
as ,.. 
co ,.. 
Q 
c:: 
:§ 
·s 
ID 

~ 
C'I 

12 
:::J 
Q 
u:: 



From the fil l/all uvium interface. the DNAPL likely migrated downward by gravitational force 

into, and poss ibly through, the approximately 25-foot thickness of interbedded, primarily fine 

grained sediments comprising the Terrace Alluvium. This downward migration was impeded, 

and li ke ly diverted, by numerous lenses of finer grained si lts and clays. A significant percentage 

of the TCE was left as res idual DNAPL in the vadose zone. where further movement is expected 

to be insignificant, especiall y considering that under the concrete floor of the building there 

should be little if any infiltrating water to further entrain the TCE. The CSM assumes vadose 

zone contamination with res idual DNAPL is limited to the vicini ty of the fomlcr spills in 

Building 181. 

The elevated TCE groundwater concentrations under the presumed main source area 

indicate that free-phase TCE reached the underl ying water table. Once in the saturated zone, the 

free- phase TCE would continue a primarily downward migration toward the more competent 

underlying limestone and shale. As in the vadose zone. a significant amount of TCE would be 

left as res idual in the saturated zone. Another CSM assumption is that there is insufficient 

DNAPL vo lume to pool at the bedrock interface (or just very locall y), and instead there is 

primarily residual DNAPL within the pore spaces of the aquifer. This interpretation would be 

consistent with the results of the DNAPL tracer test (DTT) performed in Building 181 (which 

used the same we lls sampled for groundwater TCE concentrations during SPH). especiall y 

considering that the DTT is not geared for determining the mass of pooled DNAPL - instead 

performed to determine the mass of non-pooled, res idual product. 

Areas of uncertainty with respect to the CSM are: 

• Did a sufficient mass of DNAPL migrate through the saturated zone to allow pooling; 

and 

• If DNAPL pooling occurred, to what degree and how much free-phase migration has 

occurred? 

Earlier interpretations of DNAPL distribution in the subsurface assumed the DNAPL 

migrated to the saturated zone in sufficient volume to allow pooling at the alluvium/limestone 

(bedrock) interface. It was conceptualized that, once pooled, the DNAPL migrated along lows in 

the bedrock upper surface to the mapped location of a nearby fonner stream channel, or 

paleochannel (approximately 150 feet south of SPI-! test area. see Figure 1-2). The paleochannel 

runs to the east-northeast. and usually contains the thickest accumulations of coarser-grained 
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sands and grave l. Neither the occurrence or extent of lateral DNAPL migration in the 

paleochannel were understood, but migration was estimated as far as the eastern edge of the 

building complex. These earlier interpretations assumed that DNAPL was present below the 

water table because of the re latively elevated TCE concentrati ons in groundwater, and more 

recently by the results of two DTTs, one performed within Building 18 1, and the other just 

outside of Building 182. Historica l site groundwater concentrations of greater than 200 mg/L 

TCE are we ll above the 1 % of TCE solubility ru le-of-thumb that has been used as an indicator of 

DNAPL presence, and was used in the ROD to indicate DNAPL extent (i.e. , DNAPL was 

assumed to be present beneath the water table everywhere that TCE groundwater concentrations 

were > 10 mg/L) . The 10 mg/L TCE isocontour in groundwater was used to prepare the previous 

CSM (Rad ian, March 2000a), and suggested a mobile DNAPL plume; however, the previously 

assumed DNAPL extent is not genera lly supported by fairly extensive direct site data. 

Evidence for the lack of a mobile DNAPL are visual and VOC screening results from the 

numerous borings performed in the sou rce area. For example, the 10 DTT well borings were 

advanced to the underl yi ng bedrock and hydrophobic dye was used where the most elevated PID 

read ings occurred to try and detect DNAPL - none was observed or confirmed with the dye 

testing . In addition, there have been over 20 add itional boreholes drilled to bedrock within the 

SPH pilot test area without any visual observation or sampling confirmation of DNAPL. 

Stepping further out, and including the numerous other boreholes drilled within Building 181 for 

investi gative or we ll placement purposes, there has never been confi rmation of DNAPL below 

the water table. Furthetmore, the typical pattern of increasing TCE concentrations with depth 

through the saturated zone have not been observed. 

2.5 Contaminant Properties 
Table 2- 1 li sts some of the key properties of TCE, the target contaminant for the SPH 

pilot-scale test. 

Table 2·1. Select TCE Properties 
PrOl>ertv Units 

Chemical Formula 
Molecular Weight gjmole 
Spccil1c Gravity -
Boiling Point "C 
Vapor Pressure mmHg 
Water Sol ubility mgfL 
Octanol-W:uer Panilion Cocfricicnt log K . 
Soil-Sediment Sorption Coefficient log K 

Flammability -

Ai r Force Plant 4. E:lslern Parking LOI Groundwater Plume 
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Vnlue 
CI,C- CHCI 

13 1.5 
1.46 @ 20' C 

86.7 
60@ 20' 

IIOO @25"C 
2.29 - 3.30 
1.81-2.10 
LEL - 8% 

UEL - 10.5% 
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Table 2-2 shows the general TCE contaminant distribution with depth in the SPH test 

area, based on numerous soil and groundwater sample results. As previously discussed, the most 

elevated TCE delections occur close to the fill/alluvium contact. 

Table 2-2. SPH Test Area TCE Concentrations by Depth 

Depth Below Ground Surrace (ft) TCE Concentrat ion 
Soils (mg/kg) 
0 105 < I 10 1,280 

5.5 1010 < 1 102,770 
10.51015 < 1 10 1.5 
15.5 10 20 < 1 
20.5 1025 < 110 27.1 
25.5 1030 < 1 105.4 

30.51032.5 < 1102.5 
Groundwater (mg/L) 

28 10 32.5 9.1 10285 

Note: Groundwater is usuully first encountered al about 27-30 feel bgs in the SPH test uren. 

Figures 2-3 and 2-4 are north-south and west-east cross sections, respectively, through 

the Bu ilding 181 pilot test area. In addition to the shallow geology, the cross sections show the 

prev iously detected TCE concentrations in the soil and groundwater, the screened intervals of the 

OTT well s, and the potentiometric surface within the lines of section. For all borings displayed 

on the cross secti ons, auger refusal is interpreted as the top of the underlying bedrock. 

Figure 2-3 shows the complexity of the shallow geology on the local sca le, with the 

coarser grained sand and gravelly zones generall y being discontinuous laterally, in some 

instances abruptly terminating with in distances of less than 10 feet. The exception to this is the 

generally constan t five-foot thickness of the overlying fi ll material. Within the Terrace 

Alluvium, silt is the predominant lithology, and even the gravelly zones have a significant si lt 

and/or clay component. In this I ine of section, the approximate extent of the heating zone 

created by SPH operations is depicted at the top of the cross section. The most elevated 

detection of TCE in the vadose zone occurs at five feet bgs at WJETA060, with a concentration 

of 0.865 mg/kg. Below the potentiometric surface, a TCE concentration of 1.53 mg/kg was 

detected in soil near the bottom of the boring at WJETA065. TCE concentrations in the 

groundwater in the three DTT wells shown on the cross section ranged from '19.7 to 81.8 mg/L in 

the pre-test baseline sampling. 
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Figure 2-4 shows similar complex ity in the shallow geology, except the coarser-grained 

fraction appears to be more restricted to the lower portions of the Terrace Alluvium. Again , the 

f ill layer appears to be a relat ively consistent five-foot thickness throughout the area depicted in 

the cross sec ti on. The most elevated leve ls of TeE in so il occur at borehole BJETA055, with a 

concentrati on up to 2,770 mg/kg at nine feet bgs. This is the highest detected concentration of 

TeE from soi ls collected beneath Building 181, and thi s location was within the SPH heating 

zone. Pre-test TeE concentrations in groundwater in the th ree well s shown in the cross section 

range from 9. 17 to 34.3 mg/L. 

2.6 Pilot Test Matrix Characteristics and Design Parameters 

General matri x properties for the SPH pilot test area, based on a review of avail able data 

and SPH field test results, are prov ided in Table 2-3. SPH pilot-scale test design parameters are 

shown in Table 2-4. 

2.7 Indoor Air Monitoring 

Ambient air monitoring was perfo rmed throughout the fi eld porti on of the SPH test at 

AFP4. Following are descriptions of the vari ous types of indoor air moni toring performed during 

the pilot test. 

Table 2-3 
SPH Test Area Matrix Characteristics 

Parameter 
Average Terrace Alluvium Geotechnical Properties 

- vadose zone moisture content 
- bulk densi ty 
- part icle specitlc gravity 

Average Terrace Alluvium Hydrogeologic Properties 
- vadose zone thickness 
- satura ted zone thickness 

- hydraulic conductivity 
- hydraul ic gradient 
• seepage velocity 
- porosity 
- pressure condit ion 
- !low direction 

Average Terrace Alluvial Groundwater Properties 
- temperature 
- pH 
· alkalin ity 
• oxidntion/reduction potential 
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Value 

11.7% 
110 Ib/"t' 

2.68 

27 .5 ft 
2 - 7 ft 

75 ft /day (2.6 x 10" cm/sec) 
0.008 fl / ft 
0.6 ft/day 

25% 
Variable confined-unconfined 

EasterlY to southeasterly 

22"C 
7.0 

250 mg/L 
2 10 mV 
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Table 2-4 
SPH Pilot Test Design Parameters 

Pur:ll11cler Desi~n Basis 
Shape of the remedialiol1 arc;, Circular - approximmcly 63 reci in diameter 

3.120 square fecI (hcl<Ited arC", assuming 45 ft diameter 
Approximate size of the arCH array and heating zone extcndine 1.4 X array diameter) 

Minimum volume treated 3.930 cubic yards (from 2.5 to 37 rect bgs) 

Depth to groundwater Approximate lv 30 fect bgs 
Top of the upper eleclricl.I lly conduct ive interval 
(averaAe) 7 feet bgs 

BOIlom of the ciecll'ic<l lly conductive interval 32 feet bgs 

Minimum depth of rcmed iHl ion I 2.5 feet bgs 

Maximum depth of remcclint ion I 37 fcet bgs 

Primary contaminunt TCE 

General SOill VDC in vado:-:e zOlle Clayey sand. sandy cla y. gravelly clay 
Silty or clayey sand with possible gravcllaycr on bedrock 

General soil type in saturated zone surface 
Site cover 100% building foundation 

Fi nnl slibslIrfllcc temperature BOiling point of site groundwater 

Organic carbon content or so il Estimated 10 be between 0.05% nnd 0,20% 

Soil resisti vity Average of 10.7 ohm·m (SETI ' re sults) 

Power input to subsurface 325·500 kW 

1 Active resistive heating extends at least 5 feel beyond the bollom of the electrodes and approximately 9 feet beyond the 
diameter of the electrode field , Heming above the electrically conducti ve ilHerv .. I] (s) is accomplished by steam ri sing 
toward the vapor collec tion wells, 

2 Sile Evaluation Test Instrument 

~ Accuro Bellows Pump and Drager Detector Tubes: Special caution was taken during 

drilling to test for carbon monoxide (CO) in air, to ensure the safety of the workers. 

During each drilling shift (performed at night), several measurements for CO were 

taken lI sing an Accuro bellows pump and 2-300 ppm CO Drager detector tubes. 

~ There were infrequent detections of CO, and none greater than 1/ 10 of the OSHA 

personal exposure limit (PEL) of 50 ppm. 

~ Sen/ex Gas Chromotograph (GC) : A Sentex GC was installed at the site on 24 May 

2000, and several months of baseline indoor air quality data were collected prior to 

the start of the SPH test on 7 August 2000. The collector tube for the GC was 

pos itioned at approximately breathing zone height, within the SPH heating array. The 

GC was programmed to automatically collect air samples on approximately 15· 

minute intervals, and to recalibrate on a daily basis. The GC operation was checked 

daily by ons ite personnel during active heating. Offsite personnel also regularly 

checked and down loaded the data via a remote computer connection . The GC was 

analyzing TCE in ai r concentrations, which have an OSHA PEL of 100 ppm (and a 
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self-imposed site action level of25 ppm). During the six months ofGC monitoring, 

none of the indoor air TCE concentrations exceeded 1 ppm. 

~ MicroTiP Photoionization. Defector (PID ): An onsite MicroTlP PJD was calibrated 

daily with both outside air and 100 ppm isobutylene gas. The PID was used regularly 

during drilling, startup, and operation to monitor ambient air VOC concentrations. 

Because it was more mobile than the onsite GC, the PID was used to routinely check 

for VOC levels around site featu res, such as cracks in the concrete floor of the 

bui Iding or around wellheads. Throughout the field program, there were no VOC 

detections in ambient air above 5 ppm. 

2.8 Subsurface Pressure Condition 
Vapor recovery (VR) well flows were monitored and ca lcul ated by onsite personnel by routinely 

laking vacuum, differential pressure, and temperature measuremellls through fittings installed at 

the 15 VR well heads ( II installed for SPH test and 4 existing SVE wells) . The well vapor flows 

were calculated using the following formula taken from the Dwyer Series DS-300 Flow Sensor 

Instal/ation and Operating Instructions, Flow Calculations, Bulletin F-50. 

Vapor flow = 128.S*K*(D)A2* ,; ((P*dP)I(T*SG)) 

Where: 
K = 0.58 (pilollllbe cOlis/aliI for /-1/4" pipe) 

D = 1.256 (inside pipe diameter ill illches) 

P = 14.7 psi-vacuum (absolute pressure ill psia) 
dP = Mallollleler differelltiat presslIre (illclles waler) 

T = Temperature (degrees Rankille) 

SG = Specific Gravity of gas (willi respect 10 air) 

Figure 2-5 shows the average well flow versus temperature for the test. The data in the 

figure indicate thal as subsurface (and vapor) temperatures rise, vapor flow increases. The 

exception to this occurred during the second week, when the decrease in flow rate was probably 

a result of the blower not operating for 25 hours. The last few weeks of heating were performed 

remotely, thus no data were colieCled past October 6'h . 

Subsurface vacuum and temperatures were also monitored regu larly through the TMPs. 

Following are descriptions of the various requirements. 
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Vacuum (Subsw face/Wellhead): 

~ A vacuum gage was used to measure the vacuum in inches of mercury. Readings 

were taken at each VR wellhead as well as the inlet and outlet of the heat exchanger. 

These read ings were lIsed in the calculation of well vapor fl ow. 

~ Subsurface vacuum was mon itored by using a digi tal handheld manometer. At each 

TMP, three tubes were installed at depths of 5, IS , and 25 ft bgs . Negative subsurface 

pressure (vacuum) was measured in inches of water by attaching the subsurface 

tubing to one side of the manometer, and leav ing the other side open to the 

atmosphere. Because condensat ion that co ll ects inside the tubing interfere with 

accurate subsurface pressure measurements, the recorded vacuum at the TMP's 

varied considerably and may not be reliable indicators of the true subsurface vacuum 

pressure. F urthermore, since the air temperature in the tube (and therefore the air 

density) wou ld be difficult to measure or estimate, the recorded subsurface pressure 

readings will be biased high by an unknown amount. For these reasons, the recorded 

subsurface pressure readings are not reported. 

Temperatures (SubsulfaceIWellhead): 

~ Thermocouples were installed at each TMP to monitor subsurface temperatures at 

depths of2, 7, 12,17,2227, and 32 ft bgs. These temperatures were monitored daily 

by onsite personnel , as well as offs ite personnel via a remote computer connection. 

~ A single thermocouple was used to monitor temperatures at each individual wellhead. 

Readings were recorded off of the computer monitor in the control room in degrees 

Celsius. These readings were used to calculate well vapor flows. 

~ Two temperature probes were attached to the PVC piping, one at the inlet and one at 

the outlet of the heat exchanger. These temperatures were monitored and recorded by 

onsite personne l. The read ings were used to ca lculate vapor fl ow into and out of the 

heat exchanger. 
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( 3.0 SUMMARY OF EVENTS 

This section summarizes the SPH test at AFP4, and describes the types of measurements 

that were collected to assess test performance. 

3.1 Chronology of Events 

SPH pilot study fie ld activities were conducted over an eight-month period beg inning 

with the drilling on 17 April 2000 and ending with the coll ection of post-test soil samples on 21 

November 2000. The implementation of the SPH pilot study adhered strictly to the Six-Phase 

HealingTM Pilol-Scale Tesl Work Plan, Sampling and Analysis Plan, and Heallh and Safety Plan. 

(Radian and CES, March 2000). 

General site preparation/constructi on activities were completed from 17 April through 19 

May 2000. During thi s time period, subsurface heating electrodes, temperature monitoring 

points (TMPs) , and SVE well s were installed. In add ition, vapor recovery piping was installed to 

connect the SVE wells in the test area to the existing treatment system operated by IT 

Corporation. 

During the week of 24 July 2000, the SPH power supply was mobili zed to the site and 

final install ation activities were completed. SPH equipment was tested and safety interlocks 

were verified operational. Subsurface heating activities were completed over a 13-week time 

period fTom 7 August through 3 November 2000. 

The test chronology is presented graphicall y in Figure 3- 1. Note that the gaps in the 

system operation timeline represent system shutdowns, both planned and unplanned. Also note 

the approximately 3-month lag between the baseline so il and groundwater sampling and the start 

of heating. This delay was due to scheduling confl icts with SPH power supply. Considering the 

persistence of TeE in the AFP4 subsurface env ironment, thi s delay is considered to be 

insignificant when interpreting test TCE reductions. The overall system uptime during the SPH 

test was 96%, which is very good considering the number of equipment components and the 

required illlegration with the ex isting treatment facility. 

3.2 Significant Events and System Modifications During Operation 

Foll owing are notable events and modificati ons made during the SPH test at AFP4. 
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( 3.2.1 Monitoring Well Voltage 

During all SPH projects, voltage surveys are completed to ensure the safety of site 

personnel. A voltage survey consists of checking the voltage potential between objects within 

reach of each other where a person's body could serve as an electrical pathway. CES has 

adopted a standard of 15 volts to ensure public safety; OSHA considers 30 volts to be acceptable. 

Because the groundwater monitoring wells were constructed of stainless steel, a point 

source electrical potential was brought to the surface as anticipated during SPH design. This 

induced voltage was verified during startup testing and rectified before operating the system in 

unattended operation. To address thi s effect, each monitoring well was electrically insulated 0 

they could not be touched and hi gh voltage signs were placed on each well (9 August 2000) to 

warn groundwater samplers that SPH system lock-out was required before water sampling. 

3.2.2 Vapor Treatment System 

During SPH operations, steam and contaminants in the subsurface are recovered using 

soil vapor extraction. To ensure that vapor capture was maintained during the heating process 

and to minimize the possibility of steam migration during SVE shutdown, the vapor treatment 

system and SPH power supply were interlocked such that a vapor treatment shutdown would 

cause SPH operations to cease. When the SPH system is shut down, the generation of steam 

stops instantly. 

IT Corporation experienced operational problems with the vapor treatment system that 

resulted in SPH downtime. In all , there were four shutdowns during the pilot study; three of 

which were corrected within 24 hours - j 7 August (18 hours), 19 August (6 hours), and 5 

October (20 hours). 

The only shutdown resulting in ex tended downtime occurred from 25 through 29 August 

2000 when a component in the catalytic oxidizer failed. IT Corporation immediately transferred 

the vapor treatment system to an activated carbon backup system. However, because the carbon 

backup was not intended for long-term vapor treatment, breakthrough occurred the following 

day. As a result, SPH operations remained down until 29 August when the catalytic oxidizer was 

repaired and the vapor treatment system was brought back online. 

3.2.3 Transfer Pump 

A transfer pump on the condenser skid failed, causing a high level condition in the 

condensate sump resulting in a shutdown of the vapor treatment system. Because the pump was 
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not self-priming, the pump coul d not overcome the vacuum from the vapor treatment system 

between pumping cycles and a hi gh level condition occurred. This problem resul ted in sporad ic 

shutdowns of the vapor treatment system between J 6 and 23 August 2000 when the problem was 

identified and corrected. 

3.2.4 Electrical Curtailment 

LM Aero entered into an agreement with the local utility such that, during peri ods of 

peak energy demand, they would curtail their e lectrical demand or pay a premium for 

consumption during the curtailment period . The e lectrical curtailment program began on 23 

August 2000. During a three-week time period lasting from 24 August through 12 September 

2000, CES rece ived dllil y electrica l curtail ment requests that typi Cllll y lasted from 2:00 PM 

th rough 6:00 PM. In all , electrical curtailment caused about 4 days of downtime in order to 

reduce electri cal usage charges . 

3.2.5 Electrodes 
On 7 September and J 3 September 2000, amendments were made to electrodes E I, E2, 

and E4 because the deep electrode segments had fail ed. Installing addi tional electrical 

conductors immediately adjacent to the ex isting electrode corrected thi s fai lure. 

CES rev iewed the ori ginal des ign and install ation details to determine why three of the 

deep electrode segments fa iled. It appears that the technique used to couple the electrode wetting 

system to the electrode may have been the cause. Duri ng install ati on, the electrode wetting 

system was attached such that water dripped on the bolted electrode connection. As a result, 

cool water caused the hot bolt to contract and fa il due to thermal shock. Thi s problem has been 

corrected in subsequent electrode designs. 

3.2.6 SPH Power Supply 
On 27 September 2000, CES experienced a SPH power supply shutdown. The shutdown 

was cau ed by the malfunction of a component used to regul ate the applied voltage to the SPH 

array. Intern al protective circuitry prevented the system from operati ng until the problem was 

correc ted. Subsurface heating operations remained shu t down until October 3'd when the power 

supply was repaired. 
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3.3 Systems Measurements 

Table 3-1 li sts the various types and freq uencies of measurements collected during the 

SPH test to assess technology perfOlm ance. Table 3-2 provides the types and timing of test 

samples collected for laboratory ana lyses . 

3.4 Quality Control/Quality Assurance 

A rev iew of the quality control (QC) data for the analytica l measurements was performed 

to determine the usability and defensibility of the AFP4 SPH pilot-test chemical measurement 

data. Samples in air, water, and soil were collected and analyzed for volatile organic compounds 

(VOCs). Water samples were also anal yzed for chloride and total organic carbon. Complete 

AFP4 SPH analytical data tables are contained in Appendix D. 

The review focused on laboratory blanks, matri x spikes, surrogate recoveri es, and 

laboratory control samples (LCSs) . The data indicate that the QC mechanisms were effective in 

ensuring measurement data re li abili ty within the expected limits of sampling and analytical error. 

Overall, QC data assoc iated with thi s program indicate that measurement data are acceptable and 

defensible. Resu lts without problems are not discussed in thi s summary. However, there were 

concerns identified during the quality ass urance/quality control (QA/QC) review that should be 

noted prior to final interpretation of the analytica l results. These concerns are briefl y discussed 

below. 

The first concern related to method blank results for VOCs in soil. In two of the method 

blanks, methylene chloride, a common lab contaminant, was detected below the detection limit. 

No data were qualified because these results were below the detection limit. 

The second concern related to groundwater sample AFP4-SPH-GWI1-O. Three vials 

were sent fo r MS/MSD analysi s. The parent sample contained a result for trichloroethene that 

was significantly over the calibration range. The sp ike amount is insignificant when compared 

to the parent sample. There was not enough sample to reanalyze the MS/MSD at an appropriate 

dilution; therefore, thi s MSIMSD could not be evaluated. The parent sample was diluted and 

reported within the ca libration range. The LCSILCSD recoveries were within acceptance 

criteria. A reanalysis of the parent was performed out of the first vial that contained headspace. 

The results appeared to match the initi al run , but could be biased low. 
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Table 3-1 
SPH Sample and Measurement Location and Frequency 

Measurement or 
Sampling EYent Location 

Vacuum: 
In the vadose zone At SVE wells and pres.'Oure 

piezometers 
Inlet of the SPH condenser I point 

Outlet of the SPH condenser I poin! 

Vapor Recovery: 
J n the vadose zone At pressure piezometers 

Temperature: 
2R Subsurface temperatures 4TMPs 

In SVE main header I point 
SPH condenser inlet I \X>int 

SPH condenser outlet I \X>int 
After SVE Blower I \X>int 

Air Flow: 
After SPH condenser 1 \X>inl 

\Vater Flow: 
W a.~te condensate discharge I point 

VOC Sampling: 
After the SPH condenser I JX>int 

Condensate at condenser dischar¥-e 1 point 
Groundwate r monitoring wells ( ) 10 wells 

Subsurface soils (4) 3 borings 

Notes: 
I . t = During :o;ystem startup. then a.t; necessary 

2 = As neces.ury 
3 = Whi le perfonni ng sampling for inlet VOC concentrations 
4 = While perfonning sampling for vapor abatement system efficiency 
5 = Continuous 
6 = Before system startup. after week 4, and during week 9 
7 = Approximately 2 per week of heating 
8 = Approximate ly I per week of condensate production 

Method 

Vacuum gauge 

Vacuum gauge 
Vacuum gauge 

Mark 9822 Heli um 
Detector 

Type T Thermocouple 
Type T Thermocouple 
Thermometer 
Thermometer 
Thermometer 

Pi lot Tube (l ) 

TOlalizer 

SUMMA canister 
VOA vial 
Peristaltic pump 
En Core sampler 

9 = Before system startup. during weeks 3, 6, 8, and 10. and following system shutdown 
10 = Before system stanup and following system shutdown 

2. Pilot tubes are read with water filled manometers 

Frequency (I) 
ObjectiYe and 

Reporting Format 

I Verify vadose zone vacuum - Inches of Mercury (in. Hg) 

1,2 Syslem check for condenser fouling· in. Hg 
1,2,3 Data to calculate VOC removal rale and tolals • in. Hg 

6 Verify vapor recovery via he lium tracer recovery testing - % 
helium 

5 Track remediation performance· Degree Centigrade COC) 
5 Track remediation performance . °C 

1,2 Systems operations check - °C 
1.2 Systems operations check - °C 
1,2 Systems operations check - °C 

1,2,3,4 VOC removal rate - Standard cubic feet per minute (sefm) 

5 Volume of waste condensate produced· gallons per minute 
(gpm) 

7 VOC removal rate and totals - milligram per liter (mg/l) 
8 Determination of condensate VOC concentrations - mg/l 
9 Track progress of study - VOCs in microgram per li ter (pg/l) 
10 Track progress of study - VOCS in microgram per ki logram 

(~g!kg) 

3. Groundwater was sampled with a TFE bailer. raised to within 15 feet of the s urface and then the water is removed from the bailer by peristaltic pump and i.'ii cooled in the sampling lines prior to 
collection in VOA vials_ 

4. Subsurface soil samples were collected from the borings for TMPI . TMP2. & TMP3 pre· test. and from boreholes located within 3 ft of these borings post-test 
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Table 3·2 
SPH Detailed Analytical Sampling Schedule (1 ) 

Groundwater Groundwater Groundwater 
10 Well s 10 Wells 10 Well s 

Week of (EPA Melhod (EI'A Melhod (EPA Melhod 
Operl.ltions H260) 300) 

Pre-test 10 10 

I 

2 

3 3 

4 

5 

6 3 3 

7 

8 10 

9 
10 10 

II 

12 
13 

Post-test 10 10 

Totnls 46 23 

Note: 
( I) Method 8260 = volatil e orga nic anal ys is 

Method 300 = chloride analysis 
Method 415.1 = lOin I orgunic carbon anal ys is 
Method '1'0- 14 = Vol:ll ile org:tnic anal ysis 
Method 624 = volatile organic analysis 

415.1) 

10 

10 

Method 1311 = toxicity characteristic leuching una lysis 

Soi l 
3 Boreholes 

(EPA Met hod 
8260) 

Number of Sumples 

15 

15 

30 
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Vapor 
Syslem Ouilel 
(EPA Method 

'1'0· 14) 

I 

2 
2 
2 

2 
2 

2 
2 

2 
I 

I 

I 

20 

Condensnte Jnvestigution~ 
Dischnrge Derived Waste 

(EPA (EPA Method 
Method 624) 1311) 

2 

2 
2 

2 
I 

2 
I 

10 2 
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The third concern related to the analysis of trip blank AFP4-SPH-GWI1-6. The sample 

had a pH of 7 and was analyzed one day out of hold time for unpreserved samples. The data for 

thi s sample are not qualified. Allhough TCE was reported in the trip blank, it was detected in the 

associated fie ld samples at several hundred times the concentration in the trip blank. Therefore, 

data assessment is not effected. 

The fo urth concern related to LCS/LCSD prec ision in air samples. LCS/LCSD 

recoveries for styrene were above tolerance in several batches. The high recovery is probably 

due to degradation of this compound in the initial calibration standard. Styrene was not detected 

in the fie ld sample; therefore, the high bias does not affect data quality. 

The fifth concern related to the precision of analytical duplicates for air samples. 

Benzene and styrene at low concentrations did not have acceptable precision in many of the 

analyses. High variabi li ty at these concentrations is not unexpected , and these compounds are 

not constituents of primary concern for this project. 

The field duplicate result for trichloroethene in soi l for sample AFP4-SPH-S006 was not 

repeatable. No data were qualified based upon one result. 

The last concern is related to the analysis of soi l sample AFP4-SPH-S032-0. This sample 

was analyzed three times . In the first analysis, an Encore sample vial was analyzed and 

trichloroethene was over the calibration range of the instrument. The second Encore vial was 

opened and a 1 g sample was removed and analyzed. (This functioned as a 1:5 di lution.) The 

results for this analysis were also over the cali bration range of the instrument. At this time, there 

were no more Encore samples for analysis. The laboratory personnel then analyzed the frozen 

spare jar for trichloroethene. In this analysis, the sample did not have to be diluted and the results 

were much lower than the first two analyses. The two samples from the Encores agree with each 

other. The analysis from the spare jar is biased low. These resu lts validate the EPA theOlY that 

volat il e samples stored in jars may be biased low. The second Encore result was selected as the 

sample concentration most representative of conditions at the site, even though the concentration 

has been qualified as estimated and is probably higher than that reported in the data summary. 

In add ition the QA/QC review of the analytical data, a laboratory audit was perfOlmed 

prior to the field program. A URS QC officer audited the Severn Trent Laboratory (STL) in 

Austin, Texas. STL performed the analysis of all AFP4 SPH samples. A copy of the audit 
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report is contained in Appendix E. Overall , the laboratory equipment and operations were found 

to be in good work ing order and acceptable for the required analysis. 
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4.0 TREATMENT SYSTEM PERFORMANCE 

The fo llowing discuss ion foc uses on how well the SPH technology perfo rmed relati ve to 

the three perfo rmance objecti ves . 

4.1 Subsurface Temperatures Results 

The first objective of the SPH pilot sca le test was to heat the subsurface to the boiling 

point of TCE at depth (73 degrees Centigrade, or °C). Subsulface temperatu re was monitored at 

fo ur temperature moni toring points (TMPs) within the treatment array . Each TMP contained 

seven thermocouples spaced at 5-foot intervals to measure temperatures at discrete depths 

ranging from two to twenty-seven fee t be low grade. Subsurface temperature data is presented 

graphica ll y in Figures 4- 1 and 4-2, which depict the temperatu re versus depth and temperature 

versus time charts, respectively, for the fo ur TMPs. The site average charts fo r these parameters 

are provided in Figure 4-3 . 

Subsurface temperature data indicate that 2 1 of 24 thermocouples reached the boiling 

point of TCE. Of the three thermocouples that did not meet the heating objective, two were 

shallow thermocoup les in TMP I (65 and 70°C), and the other was a deep thermocouple in TMP2 

(55 °C) . Although these thermocouples did not reach the heating objective, soil analytica l data 

indicate that cleanup objectives were achieved in these areas. Additionally, the temperature data 

ind icate that 14 of 24 thermocouples reached the boiling point of water. 

4.1.1 Subsurface Temperature versus Depth 

Figure 4-1 present plots of the subsurface temperature profile with depth for each of the 

fo ur TMPs. Each line represents a set of temperature data. The two vertica l lines represent the 

boiling point of TCE and the boiling point of water, and the hori zontal line represents the 

average depth to ground water during the pilot test. 

Temperatu re data from the thermocouples located two-feet below grade are above the 

des ign heating interval; they were sentinel locations used to evaluate shallow vapor capture. 

Relatively cool temperatures at thi s depth indicate that cool surface air was being drawn down 

through these soil s and that steam with TCE vapors was not mov ing up in to the fl oor backfill. 

Temperature data at two-feet below grade were not used in calcul ati ons of average temperature 

at the site. 
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These plots show the temperature profi le during initial heating as well as equilibrium 

conditions toward the end of the pilot test. In general, from left to right, the temperature profiles 

show steady, uniform increase in temperature. 

Subsurface temperatures measured in the shallow regions of the treatmelll volume (i.e., 

less than 15 ft bgs) are reduced by evaporative cooling from cool air that is drawn into the 

treatment zone by the SVE system; temperatures at the bottom of the treatment volume are 

influenced by conductive heat losses. Although evaporative cooling retarded shallow soil 

temperatures, this is not a detrimental effect. After all, evaporation is the entire goal of SPH. 

The amount of evaporative cooling is a consequence of t.he relatively high vapor extraction rates 

in the pilot test area . One deep thermocouple (TMP2-32') did not reach the boiling temperature 

of TCE. This is probably a result of thermal conduction down into bedrock in conjunction with 

the failure of the three deep electrodes as described in Section 2. 

Temperature data contained in these plots provide strong evidence of electrical resistive 

heating. Site geology is heterogeneous, with interbedded layers of silt, clay, and poorly sorted 

sand/gravel. In this geologic setting, steam heating would result in nan'Ow regions of increasing 

temperature located in the most permeable geologic units; not the wide band of heating that is 

observed in the center of the treatment volume. Subsurface temperature data indicate steady, 

uniform heating in the center of the treatment vol ume that is influenced at the boundaries by 

evaporative cooling from the SVE system and conduct ive losses at depth. 

4.1.2 Subsurface Temperature versus Time 

Figure 4-2 presents subsurface temperature data over time at each TMP locations. Each 

line represents a data set from a specific locations. In all , four subsurface temperature data sets 

are presented on each graph : shallow temperature (7 feet) , deep temperature (27 feet) , average 

temperature , and the overa ll site average temperature. Based on the temperature data, it appears 

that boiling began around day 20; however, temperature increases were observed until day 40. 

These plots provide an effective means of comparing heating at specific depths of the 

TMP with respect to the average as well as the entire site. Temperature data indicate steady, 

uniform heating. When comparing data collected from shallow and deep regions to the average 

temperature for the TMP, the variability is typicall y less that 10°C. In addition, the average 

temperature for each TMP is generall y within 10°C of the overa ll site average. 
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Figure 4·1 
SPH Temperature vs. Depth Plots 
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Figure 4-1 
SPH Temperature vs. Depth Plots (Continuation) 
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Figure 4-2 
SPH Temperature vs. Time Plots 
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Figure 4-2 
SPH Temperature vs. Time Plots (Continuation) 
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Figure 4-3 
SPH Average Temperature vs. Depth and Time 
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Another trend that is apparent when reviewing these plots is that the shallow regions of 

the treatment cell were slower to heat. Evaporative cooling from the SVE system caused this 

etfect. 

4.2 Groundwater Results 
Determination of "effectiveness" for SPH, for both groundwater and soils, is based on 

statistical analysis of pre- and post-test analytical results . Statistical criteria used consists of the 

fo llowing: 

I. Comparing the Upper Confidence Limit (UCL) of the pre- and post-remediation 

test ite data to the appropriate "threshold"; and 

2. Determining whether the average TCE concentrations at the test site have been 

reduced by a statistically significant amount. 

The PTRG (threshold) identified for the pilot test was 10 mglL TCE in groundwater. 

This level was taken from the existing ROD. 

As seen in Table 4- 1, the pre-test average and 95% UCL concentrations were 73.4 and 

129 mglL respectively. The average and 95% UCL of the post-test data are concentrations of 

3.63 and 5.69 mglL TCE, respectively. Both post-test resu lts are we ll below the remedial 

threshold. Compared with pre-test analytical results, the calculated removal etliciencies using 

average and 95% UCL data were 95 and 96%, respectively. 

Table 4-2 shows how the groundwater results conform to the statistical evaluation table, 

being defined as "SPH is effective" . The groundwater analytical data is presented graphicall y, 

using a logari thmic scale, in Figure 4-4. 

Individual groundwater analytical resu lts (Table 4-1) indicate that SPH was ab le to 

reduce individual TCE concentrations below 10 mglL in all of the 10 wells except WJETA062 

(10.7 mglL TCE in post-test measurement). This we ll had previously shown a reduction in 

concentration to as low as 0.166 mglL, and had been below the threshold since the sampling 

round completed during Week 3 of the pilot test on 8/29/00. Overall, TCE concentrations in this 

well were reduced by 69% during the SPI-! test. 
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Table 4-1 

AFP4 SPH Groundwater Sampling Results 

TCE Concentration (mg/L 
Baseline 3-Week 6-Week 8-Week 10-Week Post-Test % 

Well 10 (512100) (8/29/00) (9/21/00) (1 0/3/00) (10/19/00) (11/9100 Reduction 
WJETA058 209 5000 30.9[500 0.298[1 0 0.9 17[20 100 
WJETA059 9. 171000 8.03[1 00 6.78[200 8.77 100 4 
WJETA060 5.96 100 9.49[100 5.87[200 4.37 100 27 
WJETA06 1 41.5 1000 10.6[ 100 7.17[1 00 4.34 100 90 
WJETA062 34.3 1000 3.75[100] 0.166[5] 9.36[ 1 00 0.206 10 10.7 500 69 
WJETA063 19.7 500 1.74[20 0.0 1O[ 1 1.48[20] 92 
WJETA064 38.9 1000 0.677[20 0.425 20 0.272[5] 99 
WJETA065 8 1. 8 2000 2 1.9[1 000] 1.40[20] 4.12 100 1.06 20 0.520[10 99 
WJETA066 9. 13 100 6. 19 100 3.22 50 3.06 100 66 
WJETA067 285[ 5000 9.27[ 1000] 0.296[ 10] 24.9 500 0.553 20 1.90 100 99 

Average 73.4 10.6 2.56 3.63 95 
VCL(95%) 129 16.3 4.27 5.69 96 

Notes: 
( I ) Test heal ing began on August 7 and ended on 2 November 2000, 
(2) The baseline TCE resu lt fo r well WJETA065 is an average of lhc normal and duplica te samp le resuhs (8\ ,0 & 82.6 mglL) 
(3) The 8-week TCE result for well WJ ETA067 is an average of the normal and duplicate sample results (32.7 & 17.5 mglL). 
(4) The IO-week TeE resu lt for well WJETA058 is an average of the normal and duplicate sample results (0 298 & 0 299 

mg/L), 
(5) The post-test TCE result fo r well WJETAOS9 is an average of tile normal and dupl icate sample result s (7 .22 & 9.62 mglL). 
(6) Dilulion facto rs are in brackets ne xt to each samp le result . 

Table 4-2 
SPH Groundwater Statistical Evaluation Results 

Comparison of VCLs to Threshold 
Post-treatment VCL <Threshold Post-treatment VCL >Thrcshold 
Pre-treatment Pre-treatment 

VCL< VCL> 
Threshold Threshold 

Post-treatmcnt mcnn < Sf'H eflective 

= Pre-treatment mean even at low 
<:> 
~ (statistical significance) initial SPIf i.I' effective . ~ 

" concentrations 
"'-
8 o(TCE 
<:> 

Post-trcutment mean = No apparent Some evidence U 
a Prc-treatment mean eflecl a/SPH Of t(} indicate SPH 
il (no statistical low initial eJjecliveness 

::0 signjficnDcc) (;(meentrotions 
o(TCE 

Ai r Force Plant 4, Eastern l)arking Lot Groundwater Plume 
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4.3 Soil Results 
The PTRG (threshold) identified for the SPH pilot test was 11.5 mg/kg in soi l. This level 

was taken from the existing ROD, and is based on previous modeling performed to determine a 

vadose zone concentration that would be protective of groundwater. 

As seen in Table 4-3, the pre-test average and 95% UCL concentrations were 3.41 and 

8.40 mg/kg, respectively . The average and 95% UCL of the post-test data are concentrations of 

0.157 and 0.286 mg/kg TCE, respectively. Both results are well below the remedial threshold. 

Compared with pre-test analytical results, the calculated removal effic iencies using average and 

95%UCL data were 95 and 97%, respectively. 

Table 4-4 shows how the soil results conform to the statistical evaluation table- being 

defined as "SPH effective even Cit low initial concentrations o/TeE". This is a result of the pre

test 95% UCL being less than the 11.5 mg/kg threshold concentration. In fact, only one of the IS 

pre-test soil samples had a TCE concentration greater than J 1.5 mg/kg. (Historically this degree 

of variability in TCE source area concentrations is not uncommon. ) The duplicate soil sample 

results from the 4 to 6 feet bgs interval at TMPI were concentrations of 18.3 and 67.6 mg/kg 

(both > 11.5 mg/kg), and the average of these values (42.9 mg/kg) was used in the statistical 

comparisons. Duplicate samples were also collected at this location and depth in the post-test 

sampling, and the average of these results (0.342 mg/kg) shows a 99.2% reduction in TCE 

concentrations. So although by statistical evaluation criteria SPH was deemed effective for soi ls 

at low initial concentrations of TCE, results from the sole data point with pre-test concentrations 

greater than the threshold suggest it was also effective at treating high initial concentrations. The 

soil analytical data is presented graphica lly , using a logarithmic sca le, in Figure 4-5. 

4.4 Overall Removal Efficiency 

Vapor recovery and treatment was accomplished using the existing vapor treatment 

system located out ide Building 181 , operated by IT Corporation. CES provided and installed a 

condenser to remove condensable water vapor from the recovered vapor stream. The existing 

catalytic oxidizer and scrubber were used to treat the remaining vapor stream prior to discharge 

to the atmosphere. Condensate was pumped to a holding tank where it was batch fed through an 

existing air stripper with granular activated carbon polish prior to discharge to the loca l POTW. 
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Table 4-3 
AFP4 SPH Soil Sampling Results 

Pre· Test Pre·Test l'ost·Test Post·Test 
Location Sample TCE Comparison TCE Comparison 

ID Depth (fl) Cone. (mg/kg) Cone. (mg/k~) Cone. (mg/kg) Cone. (mg/kg) % Difference 
TMP3 2·4 0.277J [ 100J 0.277 $ 0.00051 1] 0.0002 99.91 
TMP3 6·8 0. 1381[1 00] 0.1 38 $ 0.0005[ I J 0.0002 99.83 
TMP3 24·26 < 0.00 1111 0.0005 $ 0.0005 111 0.0002 53.20 
TMP3 28·30 0.37 11[ 100] 0.371 0.932ER[ I] 0.932 · 15 1.2 1 
TMP3 30·32 1.20[100] 1.20 1.0 IER[I] 0.649 45.92 

0.288ER I I] 
TMP I 4·6 18.3 [ IOOJ 42.9 0.269ER I I] 0.342 99.20 

67.6[ I 0001 0.4 15ER l ll 
TMP I 6· 8 < 0.001[1] 0.0005 0. 130[ 1] 0.1 30 ·22908.85 
TMP I 14· 16 $ 0.001[1 ) 0.0006 $ O.OO04[ IJ 0.0002 65.96 
TMP I 24·26 < 0.00111] 0.0006 $ 0.000411] 0.0002 60.89 
TMP I 30·32 1.931 100] 1.93 0.262ER[ I] 0.262 86.42 
TMP2 2·4 < 0.004 III 0.0002 $ 0.000411] 0.0002 6.36 
TMP2 4·6 3.891100] 3.89 0.038[1 ] 0.038 99.02 
TMP2 10· 12 0.2511[100] 0.251 < 0.0006[ 11 0.0003 99.89 
TMP2 12· 14 $ 0.004[ 1] 0.0002 $ 0.0004[ 1] 0.0002 ·5.73 
TMP2 16·18 0.095[ 100] 0.095 :;; 0.0004[ 11 0.0002 99.79 

Average 3.41 Averaee 0.157 95 
VCL 8.40 VCL 0.286 97 

Notes: 
( I) Where duplicate sample results exist, the result used in tbe s\;ttislicul eval uation is an :tvcrage of Ihe nonnul and duplicate 

smnplc results. These are shown in Ihe t:lble ns the pre~ and pOSHest samples aJ TMP I (4·6 ft ) and the pOSHest sample from 
TMP3 (30·32 ft ). 

(2) For stalislicl.l1 evulualion, II non-delcct (NO) resul t is considered to be one-hair the dClcclionlimit value. 
(3) E = :m:.llyte concentra tion exceecled calibration runge: R = result reported elsewhere; J = result> or = MDL and <PQL. 
(4) The "ER" nagged data were used in the sUit isticll1 analyses because subsequent analyses perrormed on frozen, backup Encore 

samples resulted in lower TeE concentrations and arc believed 10 be biased low. 
(5) Dilution ractors IIrc in brackets next 10 eneh sample result. 

Table 4-4 
SPH Soil Statistical Evaluation Results 

Comparison of VCLs to T hreshold 
I'ost · trea tment VCL <Threshold Post·lt·eatment VCL >Threshold 
Pre-treatment Pre .. treatment 

VCL VCL 
<Threshold >Threshold 

Post-treatment mean < SPH effective 
c Pre-treatment mean eve" at low 
~ (statistical significance) ini/ial SPH is effective ·c 
" cO fl een/ra/;olls 
Q, 

5 ofTCE 
0 

Post-treatment mean = No apparellt Some evidence U 

'" Pre-treatment mean eifeel of SPH 01 10 illdieare SPN c 

" (no stntistical low illilial effectivelless " :. significance) concelllratiolls 
o{TCE 
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Vapor flow rate and concentration data were collected after the condenser. Measured 

vapor flow rates ranged from about 55 to 120 SCFM at applied vacuum ranging from 5.7 to 8.3 

inches of mercury. Peak TCE recovery occurred on 12 September 2000 (day 36) at 11 .7 pounds 

per day. Approximately 330 pounds ofTCE were recovered during the 8S-day pilot test. 

A total of 47,434 gallons of condensate was recovered during the pilot test with a peak 

recovery rate of about SI 0 gallons per day. The peak condensate TCE concentration during the 

test was 1.4 mg/L. Based on the total condensate recovered and the maximum TCE 

concentration, the total recovered mass in the condensate was less than 0.6 pounds. Vapor phase 

extraction and treatment accounted for 99.S% of the TCE removed during the pilot test; less than 

0.2% was removed as TCE dissolved in condensate. Table 4-5 shows the influent (pre-air 

stripper) and effluent (post-air stripper) concentration ofTCE from condensate samples. 

Table 4-5 
Concentration of TCE in Condensate Samples 

Sample Influent Concentration of TCE Effluent Concentration of TCE 
Round (1lQ/L) lua/LI 

I NO NO 
2 140 NO 
3 380 NO 
4 1100 NO 
5 1400 NO 
6 840 NO 
7 41 0 NO 

The SPI-! Site Log, which contains many of the operational parameters, is contained in 

Appendix F. Table 4-6 presents the measured and interpolated concentrations ofTCE in the 

vapor stream, the power input, and the vapor and condensate recovery rate data. Figure 4-6 

presents a summary of the TCE extraction rate, condensate production, and subsurface 

temperatures during the SPI-! test. This graph shows some key features that are typical of the 

SPI-! process, which are di scussed below. 

Around day IS the average subsurface temperature profile began to stabilize. This is the 

point where site boiling began and significant energy was input to convert water and TCE to 

vapor (latent heat of evaporation). TCE recovery and condensate production profiles mirror the 

effect; notice the dramatic increase in TCE recovery and condensate production around day IS. 

From day IS to about day 40 limited temperature increases are observed, however, 

significant increases occur in both TCE recovery and condensate production. Because the 
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Table 4·6 
SPH Power Vapor and Condensate Summary 
PH On" V'II~OI ' 0"." 1 S'c"," 

15:40 0 0 0 
08/0 1/00 12:45 0 0 0 

15'50 0 0 0 
9:30 I 8,733 494 

08/10/00 17 :30 3 24, 166 276 
08/1 1/00 9:20 4 28,352 264 
08/ 11 /00 14 '30 4 29,7 18 264 

I I :45 7 49,448 285 
17:30 7 50.543 190 

08/15/00 9:00 8 55,70 1 333 
~15/00 17:00 8 58. 157 307 

15: 15 9 64.28 1 275 
08/ 17/00 14:45 10 67.051 11 8 
08/ 18/00 845 II 73,406 353 
08/ 18/00 11 ' 15 II 74,313 363 

8:15 14 90. 16 1 230 
I I IS 14 911.83 1 
8:00 15 91, 16( 35: 
8:30 16 10 ~' 
8'20 17 I I )J 31 
14:45 17 11 4 ~ 2''2 
7:35 18 11 9, il 2'10 
1 3~ 1 5 23 130,36 1 90 

08/3 1/00 7:45 24 130,361 0 
II : 10 25 136.678 230 
16'00 29 1 5~ , 253 204 
10:00 30 160,437 177 
10:00 31 165,796 223 
10:00 32 169, 170 141 

109/ 11 /00 16:00 35 188,129 243 
9:00 36 19 1.39 192 
9:00 37 192,03 27 
10'00 38 198 ,76 269 

109/ 15/00 9:30 39 323 
14:30 _ Q 1227,625 276 

109/19/00 11 :30 43 1232,05 1 2 11 
I 09/20/00 8: IS 44 1 237,088~41 
I 09/2 1/00 8:00 45 ' 242,548 230 
109/22/00 8:30 46247.738 2 12 

11 : 15 49 260,2 15 167 
11:00 50 263 ,97 158 

I 09/27/00 10:00 51 268,76 208 
I :50 52 27 1,50 )6 

.03 59 28 1,7: 
1' : 15 65 3 .79 J? 

10/ 12/' '0 14 ' )7 66 3 16.599 160 
10119/')0 13: )0 73 345,9 16 176 
11 /03 /00 6:45 88 177 
11/Q<)j00 I~OO 94 408,405 0 
12/0 1/00 8:40 11 6 0 

o 
o 

4)4 I 
276 
273 
273 
278 
275 
280 
282 
28 1 
264 
270 
271 
262 
262 
267 
2~9 
27 1 
272 

90 
95 
164 

1"0 
18 5 
193 
215 
220 
238 
241 
310 

13_ 
n 
i8 
!2 

272 4)2 
229 462 
22 1 481 
~2 1 J2'I 
2 19 608 
2 18 626 
2 18 650 

IS 674 
2 18 752 
2 18 76' 
212 79 

~ 14 81 
217 84 1 
22 1 918 
22 1 939 
221 960 
222 984 
222 1008 
2 18 1083 
2 17 1107 
2 17 1130 
2 14 11 56 
196 1319 
197 14~ 

197 1474 
195 1641 
192 1995 
179 2142 
145 2669 

(%) 

o 
o 

100 
109 
100 
100 
100 
100 
100 
100 
100 
20 
100 

100 

lOlL 
\I 
\I 

!2 
48 
100 
Q6 
100 
100 
100 
100 
100 
10 
10 
10 
10 
100 
100 
100 
100 
100 
100 
100 
100 

I 0 

~ 
100 
100 
100 
100 
100 

(%J (lb" ~"yJ I ,s) (.,,1) 

na na na na 0 0 
na na na na 0 0 
n, II fla na 0 
I' II' 40 0.4 0 0 0 
I' 11'4Q _Oc4 I 0 0 
1' 10 120 34 0.4 I 0 0 

)0 104 34 0.3 I 0 0 
100 II 35 0.3 2 0 0 
100 100 35 0.3 2 0 0 
100 14 35 0.3 2 0 0 
100 14 35 0.3 2 0 0 
100 93 34 OJ 3 14 IS 
92 97 33 0.3 3 34 20 
)3 93 32 ',3 3 50 22 
)J 93 34 'J 3 58 75 
14 93 80 '.7 5 276 76 
94 95 82 .7 5 305 227 
IS )1 91 0.8 6 386 94 
IS U 23' L8 8 565 175 
IS n 37: 2.8 10 757 193 
IS !5 41 3.2 I I 829 268 
IS 82 496 3.7 13 1,024 278 
!4 9 651 5.l 27 1,648 119 
85 89 523 4.2 30 1,821 225 
85 90 342 2.8 3 [ 2131 27 1 

..g-t-:8~n: -t-.;; 66'7-+ II_~ 5i .. 0;;---+_7.;-5 4 +~372~5 _7.31 ' 7.,;---j9 1 
~ 80 666 4.8 l' I 4 l3S 4 
88 79 672 4.7 62 14.520 41 15 

78 677 4.8 14.969 4'19 ~ 
8 72 1644 I 11 )1 16. 136 574 
9 70 1855 II 12 59 
9 76 1588 I It I 7, II 419 
9C 72 131 0 129 8. ~ I 5 5~ 

91 ;4 1048 •. 0 135 18,948 640 
9 1665 165 [1 1,268 723 
9 1 56 1833 9.3 173 111 ,92: 747 
Q2 ~ ~ I~ 112.565 743_ 
92 64 1161 6.7 186 113,32: 768 
92 68 1004 6. 1 193 114.137 795 
92 72 523 3.4 203 116,434 737 
93 84 466 .5 II 165 739 
93 87 4 11 3.2 2 10 II' ,939 807 
93 E 350 .7 2 1 1 .76 
94 114 224 2,3 228 122.15 4 
13 I I 52~4 U l 4} 1 2~43 
93 112 259 2.6 245 126.065 638 
94 11 3 297 3.0 266 130.864 690 
95 li S 197 2.0 296 140,12: 628 
95 114 155 I 6 306 446 
96 11 6 108 I I 330 147,434 208 

Bold values indicate actual sample results - the ,", "g" ,i,,~ values are ;" 
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boiling point ofTCE is lower than water, peak TCE recovery precedes peak condensate 

producti on. 

Around day 40 subsurface temperatures and condensate production stabili zed. At thi s point TCE 

is being steam stri pped fro m the subsurface and TCE recovery rates drop dramatically. A drop 

in condensate production occurred from day 51 through 57 because the SPH power supply was 

shut down due to the malfunction of a component used to regul ate applied voltage. When 

heating resumed and condensate production increased, TCE recovery remained low indicating 

the remediation was nearing completion. 

4.4.1 Enhanced Degradation 

Since TPH can accelerate biodegradation of chl orinated organ ics, indicator parameters 

were measured to quantify the effect of subsurface heating. Chloride levels in groundwater were 

measured before and after the SPH test and total organic carbon (TOC) levels were measured 

after the test. The fo ll owing observations can be made: 

~ Chloride levels increased in all well s; 

~ The average ini tial chloride level was 7 1 mg/L (standard deviation 32 mg/L); 

~ The average final ch loride level was 141 mg/L (st. dev. 44 mg/L) ; 

~ The average increase in the ch loride concentration was 75 mg/L (st. dev. 44 mg/L); 

and 

~ The fina l TOC concentration varied between 8 and 24 mg/L. 

The increase in ch loride concenu·at ion is most li kely due to reductive dehalogenation of 

chlorinated hydrocarbons, mainly TCE. Thi s biologica lly mediated reaction is greatl y accelerated 

by the temperature rise caused by SPH. Assumi ng that no other significant source of chloride 

ex ists in the soi l volume affected by SPH , an average chloride increase of 75 mg/L corresponds 

to an average degradation of 93 mg/L of TCE. This suggests that biological degradation of TCE, 

enhanced by heat ing, is a signif icant cOl1lributor to the overall TCE reducti on at this site. 

TOC is important because it represents a reservoir of electron donor compounds to 

support continued red uctive deha logenation of ch lorinated hydrocarbons. The final TOC level s 

should be adequate to support the reduction of the res idual TCE in the ground water. 
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4.4.2 Helium Tracer Test Results 
In order to quantify the ab ility of the soil vapor recovery well s to capture mobilized 

contaminants from the SPH array, URS conducted he lium tracer recovery tests before heating 

(baseline), during Week 4, and during Week 9, at three depths (shallow, medium, and deep). 

The helium tracer recoveries were quantified at three pairs of locations, with measurements at 

each pair being collected at: 

I. The well closest to, and screened in the same interval as, the injection point; and 

2. The combined main header to the existing SVE system. 

Helium concentrations were recorded at 2-minute interval s until the readings appeared to 

stabilize (two identical readings) or I hour elapsed. Temperature, dry gas volumes, and 

differential pressure readings were recorded at 5-minute intervals . Once the first test was 

complete, helium injection continued while the sampling was stopped, the impingers were 

weighed, and the sampling lube was connected to a port in the combined header. The process 

was repeated for samples from the combined header until the helium concentrations appeared to 

stabilize. The results of the helium tracer recovery tests are shown in Table 4-7. A more 

detailed discussion of the helium tracer recovery testing is provided in Appendix G. 

During the baseline testing, the heli um tracer recoveries calculated for each of the 

individual vapor recovery well s ranged from 3% to 37%. Although these values are relatively 

low, the recovery from the entire network of well s ranged from 45% to 92%. These results 

would imply that the vapors that escape the nearest well 's influence are sti ll captured, to some 

degree, by the overall network. Helium tracer recoveries ca lcul ated for Week 4 increased over 

the baseline values at individual well s, as well as the overall combined header. The increased 

capture efficiency could be due to increased radius of influence as well as increased vapor phase 

porosity as the water table was depressed. Relatively high measured helium concentrations from 

VR-2d, along with uncerta inty in the measurements and calcul ations, resulted in helium tracer 

recoveries greater than 100%. Although a recovery of greater than 100% does not make 

physica l sense, the qualitative assessment is that vapor recovery at VR-2d is very good. Helium 

tracer recoveries calcul ated for Week 9 increased over Week 4 readings at each of the individual 

well s and for the main combined header measured with TA- 13. Even though the calculated 

main combined header recoveries measured with VR-3d and VR-2d during Week 9 decreased 

from values calcul ated for Week 4, the recoveries are still relatively high. 
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In general, calculated helium tracer recoveries increased as heating progressed. Although 

there is considerable uncerta inty involved in the measurements and calculations used to derive 

the recovery values, it appears that the vapor recovery network is doing an adequate job of 

capturing vapors generated within the treatment array. 

Table 4-7 
Helium Tracer Recovery Test Results Summary 

Moisture Corrected Helium Extracted Gas 
Conten t %) Concentration (%) Specific Gravitv 

~ 

" '" 
~ .. '" 

~ .. '" .S .S c 
Monitoring 0; '" '" ~ "" "" ~ '" '" ~ ~ ~ t t ~ 

~ ~ ~ ~ ~ 

Point ~ s: s: ~ s: s: ~ s: s: = co co 
TA-12 2.0 2.4 0.9 

7 
Main 1·leader 2.6 1. 1 0.9 

8 
VR-3d 2.7 22.6 38.1 3.1 5.9 5.5 0.9 0.87 0.81 

6 
Mail) Header 3.4 27.6 32.2 0.5 0.9 0.6 0.9 0.89 0.87 

8 
TA-13 54.7 60.8 2.3 6.2 0.78 0.72 
Main Heuder 28.3 31.8 0.9 0.8 0.89 0.87 

VR-2s 2.7 0.6 0.9 
9 

Main Header 3.0 0.8 0.9 
8 

VR-2d 54.9 68.7 20.7 32.0 0.63 0.47 
Main Header 29.4 31.9 1.3 0.8 0.88 0.87 
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12.4 16.8 
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3 
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10.1 10.5 
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92 
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5.0 COST SUMMARY 

As shown in Table 5-1, the total estimated cost for the pilot test was $548,306 including 

costs incurred by URS, LM Aero, and IT Corporation. Because the pi lot test made use of the 

ex isting Build ing 181 SVE System, the reported costs only include expenses associated with the 

rhennal enhancement technology. When comparing the reponed unit costs with other treatment 

technologies, the costs associated with the SVE system (e .g., blower, air stripper, CATOX, 

labor, uiilities) should be incorporated. 

The fo llowing line items included in the cost estimate are consistent with Guidance to 

Documenting and Manoging COSI and Pel/ormance In/ormation/or Remediation Projecis 

(October 1998) reporting format: 

Capital Costs 

~ Mobilization, setup, and demObilization; 

~ Equipment construction and installation; and 

~ Work Plan, QAlQC Plan, Field Sampling Plan, and Health and Safety Plan 

preparation. 

Operation and Maintenance (O&M) Costs 

~ Operational labor; 

~ Electricity costs; 

~ Equipment rental ; 

~ Groundwater, so il , soil vapor sample analyses and helium tracer recovery testing; and 

~ Other testing (indoor air monitoring). 

Other Technology-Specific Costs 

~ TCLP testing of drill cuttings, and VOC testing of air stripper effluent dischat'ged to 

the POTW; and 

~ Disposal of drill cuttings and air stripper effluent. 

Other Project Costs 

~ Preparation of thi s SPH pilot-scale test report. 
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Table 5·1 
AFP4 SPH Pilot Test Cost Summary 

Cost Category/Element Cost (Year 2000 $ ) 

1. Capital Cost for Technology 

Technology l11obil izm ion, setup, and 
demobilization 

Planning and preparation 

Site work 

Equipment and 
appurtenances/construction -
Structures - Process Equipment and 
-appurtenances/construction • Other 
(specify) 

Startup and testing 

Other (Includes non process 
equipment) 

Total capital costs 

2. O&M for Technology 

Labor 

Materials 

Util ities and fuel 

Equipment ownership, rental, or Jemie 
Performance testing and analysis 

Otiter (Includes non process 
equipment overhead and health and 
safety) 
Total operat ion and maintenance costs 

3. Other Technology·Specific Costs 

Compl iance testing and analysis 

Soil, sludge, and debris excavation, 
collection , and control 

Disposal of residues 
4. Other Project Costs 
Total cost (year busis for cost) 
Total cost for c"lculating unit cost 
Pounds of TCE Removed 
Calculated unit cost ($/Ib) 
Volume of Treated Media (yd') 

Calculated lin it cost ($/yd") 
Basis for (IUantity trea ted 
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$58,000 

$65,906 

$0 

$ 162,812 

$0 

$0 

$85,000 

$0 

$28,588 

$27,000 
$4 1,515 

$35,000 

$1,485 

$3,000 
$40000 

$548,306 

Cost for Calculating Unit Cost 

$286,7 18 

$2 17,103 

$503,821 
330 

$1 526.73 
3,930 

$128.20 
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( In order to compare full -sca le remedial technology costs, the gui dance 

recommends reporting unit costs as the sum of the cap ital and O&M costs divided by the 

mass of contaminants removed or by the volume of medi a treated. Using these criteri a, 

the SPH p ilot test incurred unit costs of approximately $ 1 ,500/pound of TeE removed 

and $ 1 3D/cubic yard of treated media. It should be noted that pilot-scale uni t costs are 

typica lly considerably higher than full -scale unit costs due to the small size of the pilot 

unit and additiona l perform ance testing assoc iated with studies . Also, there is 

considerable mobili zat ion and demobili zat ion response that woul d be approx imately the 

same whether heating one or multipl e arrays. Because the costs reported in Table 5-1 are 

for the thermal enhancement onl y, the reported unit costs should be evaluated as an 

additional cost (on top of the ex isting SVE system costs) to achieve add itional 

contam inant removal compared to SVE remova l rates without enhancement. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Overall , the SPH pilot test proved successful in heating the subsurface and 

remov ing TCE contaminants from the soi l and groundwater at the site. The fo llowing 

bullet items briefly summari ze the resu lts of the test and recommended future actions 

relating to SPH implementation at AFP4. 

6.1 Conclusions 

~ SPH raised the subsurface temperature above the boiling point of TeE at 

depth (73°C) in 21 of 24 monitoring locat ions. At 14 of 24 monitoring 

locations, subsurface temperatures reached the boiling point of water. 

~ Based on the work plan statistical evaluation criteria, involving both 95% 

UCL and means comparisons, SPH was effective at remediating the soil and 

groundwater. 

~ Pre- and post-test soil sampling resul ts showed that although only one of the 

IS pre-test soil samples had a TeE concentration (18 .3 mg/kg) > the 11.5 

mg/kg groundwater protection th resho ld, it was reduced to < I mg/kg by the 

heating. The soil mean concentrations fell from 3.4 to 0. 16 mg/kg, yie lding a 

95% reduction . The 95% UCL concentrati on was reduced from 8.4 to 0.29 

mg/kg, yielding a 97% reduction. 

~ SPH reduced TCE concentrations in the groundwater to below the 10 mg/L 

performance objective. Mean concentrations fe ll from 73.4 to 3.6 mg/L, 

yielding a 95% reducti on. The 95% UCL concentrations were reduced from 

129 to 5.7 mg/L, yielding a 96% red uction. Only one well was not reduced to 

below the threshold limit (WJETA062 had 10.7 mg/L TCE in post-test 

sampling). 

~ Approximately 330 pounds of TeE were removed [Tom the subsurface during 

the pilot test. Most of thi s was in the vapor phase, with less than one pound 

being removed as condensate. 
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~ The chloride measurements in groundwater indicate that biodegradation of 

TCE was enhanced by the heating resulting from SPH. This biodegradation 

probably cons isted of reductive dehalogenation or halorespiration and 

cOI1lributed sign ificantly to the reduction of TCE concentrations. 

~ The cost of remediating the subsurface with SPH is approximately $1 ,500/lb 

ofTCE removed, or $ 130/cubic yard . This does not include costs for 

construction and operation of the SVE system. 

~ The system was able to input the required energy at an acceptable level and 

rate without exceeding 15 VAC induced voltage on any component accessible 

to personnel. No unsafe operating voltage potentials were established during 

the test. 

~ Continuous monitoring of air quality within the building showed no 

measurable deterioration as a result of the remediation. 

~ Helium tracer recovery test and indoor air monitoring data indicate the SVE 

system was effective at capturing vapors generated from the heating. 

~ Average subsurface vapor flow and recovery appeared to increase with 

increased temperatures. 

~ Technology related safety data (e.g., induced voltages, air quality) and the 

pipe corrosion analysis indicate larger-scale SPH implementation could be 

performed within the building without unacceptable impact on plant 

operations. 

~ The existing treatment system adjacent to Building 181 appears adequate for a 

larger-sca le implementation of SPH technology. 

~ Accordingly, data gathered during the pilot-scale test support the design and 

implementation of larger-scale SPH application within the Building 181 and 

Building 5 area. 
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6.2 Recommendations 
~ Additional Source Area Characterization: The identified area of soil 

contamination within Building 18 1, based on soil sampli ng and analysis, is 

approximately lA-acre. However, there is insufficient soil contaminant data 

(laterally and vertically) in some of the outer portions of the identified soi l 

contaminant zone. Although hi stori cal soi l gas data were used to help further 

define potential problem areas in the soil, add itional characterizati on of the 

extent of soi l contamination in these areas should be performed prior to, or 

concurrently with, remedial technology (e.g. , SPH) app lication . The use of 

either so il or soil gas sampling and an on-site GC, or so il headspace analysis 

with a PID, wou ld all ow rapid sample turnaround and decision making. This 

may be the most economica l route since an SPH system expans ion would 

necessarily involve some type of source zone edge delineation for electrode 

placement purposes. 

There is also some question as to whether the weathered limestone beneath the 

Terrace Alluvium contains DNAPL, and if this could contribute TeE to the 

groundwater regime long after remediation of the groundwater is complete. 

Although the SPH test demonstrated that the heating c leaned groundwater to 

the desired TCE concentrations, and heating (and thus remediation) should 

have extended for severa l feet into the underlying limestone, the wells used to 

assess test performance were not screened down to, or below, the 

limestone/alluvium interface . The ex isting site monitoring well s were 

screened such that any lower- lying DNAPL (e.g ., at the limestone/Terrace 

Alluvium interface or within the upper, weathered portion of the limestone) 

wou ld not be detected in the well s unless there was an apprec iable pooled 

acc umulation (> J ft thickness at interface). To add ress whether the 

weathered limestone cou ld serve as a continuing source ofTCE (via DNAPL 

dissolution), a select number of borings and well s should be completed such 

that thi s determination is possible. Again, this type of activity cou ld be 

included in plans for a larger-scale implementation. 

~ Smaller Electrode Array Diameter: In order to more effectively couple the 

electrical energy to the subsurface at this site, the electrode array diameter 

shou ld be reduced from 45 feet to approximate ly 38 feet. This will reduce the 

overall power density at each electrode to minimize "dryout" conditions and 
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promote more constant power delivery. A smaller array diameter will also 

result in more efficient 'heating in the deepest portion of the treatment area that 

is subject to conductive heat losses . 

~ Shallower Electrode Conductive In.terval: The pilot test was des igned to treat 

soi ls from 2.5 to 37 feet bgs . Based on so il sampling results, thi s was 

appropriate for thi s test. However, temperature monitoring indicated minimal 

heating of the 2 feet bgs interval or the building floor during the test. In future 

designs it is possible to extend the treatment zone closer to the bottom of the 

building slab without deleterious effects. 

~ Relocate Drip Tube Opening : Three electrode locations suffered fai lure of the 

conductive material in the deep interval. The water drip system caused 

thermal shock on the electrode bolts. Future installations should have the 

opening of all drip tubes located several inches below the bolts rather than 

above to eliminate the thermal shock potential to damage the electrode. 

~ Minimize Demobilization: Since the existing SVE capture and treatment 

system is likely sufficient to handle a larger SPH treatment area, 

demobili zation efforts should be kept to a minimum. Essentially, only the 

SPH power supply and steam condenser unit should be removed from the site. 

The existing piping and subsurface components are being left in place until a 

determination is made on whether to proceed with SPH on a larger scale. 

~ Treatment System Readiness: To prevent delayed downtimes during a larger

scale implementation of SPH, a spare blower and backup vapor treatment 

system (plumbed) should be on site. 

~ Soil RemeciiCltio;l Assessment: Examine alternate soil contaminant 

measurement techniques. Traditional soi l sampling techniques are very point

spec ific, and require considerable effort to co llect within the building. For 

example, some variety of soil gas sampling may provide for a more 

representative assessment of so il treatment as a whole, and also prov ide for 

cOl1l inued sampling (e.g. , to assess rebound). 
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~ Rebound Assessmel1l: At the earliest opportunity, take se lect add itional 

groundwater samples to help determ ine whether rebound has occurred in the 

test ce ll. In addition to DTT well s used to measure test performance, include 

any other existing well s in the SPH test area that are screened to bedrock 

(none known with avai lable informat ion). 

~ Expand Pilot-Scale Test Area: Because some of the difficulty relating to 

measuring SPH technology effectiveness at this site relates to potential 

boundary effects and contaminant rebound potential, the test area coul d be 

expanded to reduce the uncertainties associated with these issues. These 

issues stem from the test be ing performed within a larger area of soil and 

groundwater contamination, complicating evaluation of issues li ke whether 

contaminants are being pushed from the edge of the array, or infil trating the 

remediated array short ly after heating stops. For example, approx imately 10 

slightly smaller array. could treat the entire identified area of soi l 

contamination be li eved to be sourci ng the EPL groundwater contaminant 

pl ume (including an estimllted add itional'j,j-acre area for uncertainties in 

extent of so il contamination), while gaining valuable data on these issues. 

The 10 array estimate is based on thi s conservative Y2-acre treatmelll area and 

each array encompassing approximately 2,225 ft2. 

~ Proceed with Design or Detailed Work Plan: Expanding the scope of the test 

would require proceeding with the design or an updated work plan, which is 

already funded. Data gathered during the SPH pilot-scale test are sufficient to 

support the 60% design or a more detailed work plan. Additionally, pilot

scale test results indicate SPH is effect ive at the site and appropriate for 

larger-scale implementation. 

~ Detailed Work Plan with Submillals: Consideri ng the USAF funding 

constraints (e.g., ob ligation timeframes), an enlarged SPH test could be 

performed with a detail ed work plan that contains the necessary design-related 

submittals (e.g., piping, electri ca l). Th is approach would expedi te 

implementat ion and allow increased field flex ibility. A somewhat flexible 

approach may also be the most realistic considering the logistical chall enges 

assoc iated with construction/implementation in the AFP4 operating 

environment. 
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7.0 LESSONS LEARNED 

AFP4. 

Following are the lessons learned through the performance of the SPH test at 

~ Power Input Rate: During design of the SPH system, energy input to the 

subsurface was conservat ively estimated to be 493,000 kW-hrs at a power rate 

of 325 kW. Actual power rate to the site during the pilot test averaged 192 

kW over the duration of the project. A total of 408,405 kW-hrs of energy 

were input over the life of the project. Analytical data indicate that the total 

energy input was suffi cient to successfull y achi eve the goals set out for the 

test. The lower power rate required a greater number of operating days to 

achi eve the energy input needed to complete the remediation. Several facto rs 

led to the reduced average power input, incl uding malfunction of system 

components, the e lectrical curtai lment program, water addition drip locations, 

and the electrode array design specifications. 

~ Spare Parts: In an effort to minimize lost operating time due to malfunction of 

equipment, a larger stock of SPH equipment spare parts should be kept on

hand during a larger-scale implementation. Thi s wi ll help improve operating 

time and increase the average energy input to the subsurface over the life of 

the project. 

~ Groundwater Well Sc/'eenlnle/'vals: The screened intervals on the wells used 

for measuring saturated zone remediati on were genera lly one to three feet 

above the top of the underlying bedrock surface. To beller assess DNAPL 

presence, and the potential for DNAPL migration and accumulation, 

remediati on monitoring well screen intervals should intercept the 

bedrock/alluvium interface, and possibly ex tend some distance into the 

limestone bedrock. 

~ Bllilding Logistics: Originall y the SPH test was plan ned for ou tdoors, near the 

EPL. However, during the project plan phase the test was moved indoors, 

within the source area of the TCE contamination. Because AFP4 is an 

operating fac ili ty, and remediation can not significantly interfere with 

manufacturing processes, the logistical issues were magnified. Although the 

Ail' Force Plllnl 4, Eastern Parking Lot Groundwater Plume 
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test was performed with minimal di srupti on of operati ons, a larger-scale 

implementation will involve increased logistical challenges. 

~ Treatment System Reliability: Use of the existing treatment system adjacent to 

Building 18 1 was fortuitous for the SPH test. Overall, the arrangemen t 

worked well for the vapor and condensate treatment. However, fo r a larger

sca le implementation additional treatment system spare parts wou ld min imize 

the amount of system downtime. 

~ Soil Analytical Methodology: Encore sampling was performed on the so il 

samples to minimize VOC loss and help improve the representativeness of 

laboratory measured soil contaminant levels over more traditional approaches. 

However, there was some difficulty wi th soi l sample results that exceeded 

laboratory instrumentation calibrati on ranges. When this occurred, and there 

was a need for backup sample analysis, the distilled-water-preserved backup 

sample analyses provided lower contaminant levels than the original 

methanol-extracted soil sample. This is an identified problem with the 

methodology that should be further eval uated prior to future use. 

~ Soil Treatment Evaluation Methodology: Soil sampling techniques to 

minimize VOC loss prior to laboratory analyses (even including the most 

recent innovations) are somewhat limited in the amount of remediation 

effectiveness information they can prov ide. Thi s is especially true when the 

so il contam ination is randomly distributed due to the heterogeneous nature of 

the subsurface materia ls. For a larger-scale implementati on (or future similar 

pilot-scale tests) alternate approaches to assessing the degree of remediation in 

the vadose zone shoul d be evaluated . One such approach may be the use of 

soil gas sampling, although the heating effects of the technology on soil gas 

concentrati ons would need to be considered. 

~ SPH TreCilmen.tlnterval: One of the concerns with the SPH technology 

appli cation within Building 18 1 was the degree of heating to the building slab . 

T herefore, the top of the electrically conductive interval was placed seven feet 

below the slab . This placement resulted in on ly a sl ight warming of the slab 

during the test period. However, since the highest levels of subsurface 

contamination encountered during drilling and installation of the various 
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( 

( 

subsurface test components (measured with the PID) were at about five feet 

below floor level (at the fi ll /a lluvial material interface), future e lectrode 

placements co ul d be closer to the build ing slab level. Thi s would more 

effective ly heat thi s shall ower, contaminated subsurface interval. 
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Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Log of Boring E1 

Sheel1 of 1 Project Number: 80480009 

Date(s) 
Drilled 
Drill ing 
Method 

Dnll Rig 
Type 

0412512000 

HSA 

CME·75 

Groundwater 28.5' " '/2512000 
Level(s) 
Borehole 
Backfln See electrode completion 

d ~ c 
rl .c . z:. c,s Vl~ 

"' oK 3:0. > 
0", 8 0::.9: 00 

"' a: 

88.2 

83.4 

64 .2 

9 .1 

8.8 

7.6 

8' 
..J 

.2 .c 
0. 
~ 

<!) 

Logged By Lynn Schaub Reviewed By MSM 

Orilling 
Contractor Geoprojects Total Depth 

of Borehole 33.6 feet 

Dnll Bit 12.5·' Ground Surface 655.08 SlzelType Elevation 
Sampling Cuttings Hammer NA Method Data 

Comments Borehole for electrode Installation 

:8 
E 
>-
Vl FIELD NOTES MATERIAL DESCRIPTION 
Vl 
u 
Vl 
=> 

I Bro.att.lng Zone· 3.2 

h-btlCO.nes very soft. very moist. medium plasticity 

END OF BORING @ 33.6' 
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Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Log of Boring E2 
Sheet 1 of 1 

DaI8(S) 
Drilled 0411812000 Logged By Lynn Schaub Reviewed By MSM 

Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 33.7 feet 

Drill Rig BoS1 Type 
DrillBI! 12.5" Ground Surface 855.21 SizeIType Elevation 
Sampling Cuttings Hammer NA Melhod Data 

Groundwater No measurable free water In 
Level(s) borehole 
Borehole 
Backflll See electrode complatlon Comments Borehole for electrode Installation 

" 
.,"W ;f. c: 8' :8 
o oS! ~ ~ ~ .<= - ~ ...J 
C.<= "'- 0 '" b ~g. ~ oK :<= '" ! 8 -0. 0. Ll 00 ., Q.- !!! '" <r (!) => 

MATERIAL DESCRIPTION FIELD NOTES 

3.6 
I MateMal 

6.4 

Zone = 3.0 

1 

8.9 
( 

1 

11 .2 

4.9 

h,-irlcreaslrlg limestone gravel with depth 

3.8 

END OF BORING @ 33.7" 

~~--------------------tntS--------------------~ 
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Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Log of Boring E3 
Sheet 1 of 1 

Oate(s) 
Drilled 
Drilling 
Method 
Drill Rig 
Type 

~27/2000 

HSA 

CME-75 

Groundwater 
Level(s) 29.0' : 4/28/2000 

Borehole 
Backfill See electrode completion 

" d ;f. c: 
0 i!- 13 ., .c -

~~ 
(/)-.. 

%! oK ~]j 00) 

~ 
-c. 

00 a.~ 

16.0 

34.7 

1 

12.3 

1 

9.6 

8.7 

8' 
...J 

.!l 

.c c. 
I! 
(!) 

Logged By Lynn Schaub Reviewed By 

Drilling 
Contractor GeoproJects Total Depth 

of Borehole 
Drill Bit 12.5" Ground Surface 
5izefType Elevation 
Sampling Cuttings Hammer NA Method Data 

Comments Borehole for electrode InstaUatlon 

:8 
~ 

(/) MATERIAL DESCRIPTION 
(/) 
U 
(/) 
:::> 

rss above, soft with slight plasticity 

rssabove 

MSM 

34.0, .. t 

655.15 

FIELD NOTES 

IBrI .. ~'lngZone. 3.4 

Breathing Zone . 3.4 
ppm 

l BIll.thll,ng Zone' 3.2 

~~--------------------tnlS--------------------~ 



Project: SPH PILOT TEST Log of Boring E4 
Project Location: AIR FORCE PLANT 4. FORT WORTH. TX 

Project Number: 80480009 Sheet 1 of 1 

Date(5) 
0411912000 Logged By Stephen Fain Reviewed By MSM • Drilled 

Drilling 
Method HSA Drilling 

Contractor Geoprojects Total Depth 
of Borehole 33.61oet 

Drill Rig 8-81 Drill Bit 12.5" Ground Surface 655.04 Type Sizerrype Elevation 
Groundwater 29.2' ; 411912000 Sampling Cuttings Hammer NA level(s) Method Data 
Borehole See electrode completion Comments Borehole for electrode Installation Backfill 

Ji 
~ :8 c ;II. c: 8' 0 i- 13 ...J ~ 

"" (/) ~ 0 (/) MATERIAL DESCRIPTION FIELD NOTES '" !Ii oK >-

! 
:2 (/) 

I 
ijlj) 8 -a. a. U ., a.~ i!! (/) 

0:: (!) ::l 

Fill ~l... .•. ,(10YR, 712) , dry, minor (10%) angular to' 

1=111 Malerial 

[-650 5-
ML Clayey SILT: light brown (7.5YR. 6/4), , moist 

55.0 

Breathing Zone = 4.5 
ppm 

32.0 
GM I- G,!veIlLS~ND:_p!nk (~5i.~,~13), silty, 30% I 

10- '. '" ' 

( 
Breathing Zone .. " .oi 
ppm 

:"'640 1S- t ?,<O/. gravel. subrounded to rounded -• 
ML ~1:J:JmSILTCreddl.h yellow (7.5YR, 616)" , moist, I , soft to 

11 .0 

20- f- -

6.0 
fbecomes very moist 

- 630 25- carbonate nodules, plastic, cohesive -

6.0 

30-
GM g~~~ll~1L~~r~ ~a~~v;~"~Olst to wet 

~ END OF BORING @ 33.6' 
Auger Refusal \ 

I 

! URS 
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Project: SPH PILOT TEST Log of Boring E5 
Sheet 1 of 1 

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Date(s) 
Drilled W26/2000 Logged By Lynn Schaub Reviewed By MSM 

Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 31.41 •• ' 

Drill Rig CME-75 Drill Bit 12.5" Ground Surface 654.97 Type SlzefType Elevation 
Groundwater 29.0' ; 4126/2000 Sampling Cuttings Hammer NA Level(s) Method Data 
Borehole See electrode completion Comments Borehole for electrode Installation Backfill 

! Ii >-

! ~.ll c 

~ :8 ;!1 c: 8' 
~ E 

i!- ...J ,.. 
IIl- .!l III 

§! oK '" III 

~ 
-c. c. U 0.._ ~ III 

(!) ::> 

FIELD NOTES MATERIAL DESCRIPTION 

Fill .•. ; very .pale brown.!!.?:!" 
, dry, strong solvent odor 

, gravel, 

IFill Material 

- 650 5-
4141 

ML r- ;,~~~~;,~~~; ~~)Sh yellow 17.5 YR, 616) , some I , plas~c. dry to moist, _ 

II Bppream thing Zone • 3.4 

10-
• " _ GM r- :~~t'od-o" : reddish yellow (7.5YR, 616), well graded, 10% slit. dry, slight _ 

,'i-,:,-.-
' •• _ Breathing Zone' 
I ." - 10.4 ppm 

188 

! I, - 640 15- ~. - -

, 
13.4 

20-
, 

ML g~;;~.r. angU:I:r~~~g~,:,n (7.SYR. 518), slighUy plastIC, moist, min", 

ML Cla~y_SIL T: I 1 red (SYR, 516). fine sand. moist. trace of II 
no ooor 

, gravel, 

-

Breathing Zone = 3.4 
ppm 

~ - 630 25- 8,9 
I B,,"thlng Zone' 3.' 
ppm i 

~ 

J~620 

30- I 
CL Silty C'!IY:' 

trace ", I 

4.1 -

~g~a~~~ (SYR. 516), low 

END OF BORING@31.4' 

• medium .~ff to Sllff, mOist, 

IB"l8thiing Zone' 3,' 
ppm 

Auger refusal 



Project: SPH PILOT TEST Log of Boring E6 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Oate(s) 
Drilled 0412412000 Logged By Lynn Schaub Reviewed By MSM ~ 

Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 33.0 feet 

Drill Rig CME-75 Drill Bit 12.5" Ground Surface 654.97 Type SlzelType ElevaUon 
Groundwater 28.0' ; 412412000 Sampling Cuttings Hammer NA Level(s) Method Data 
Borehole See electrode completion Comments Borehole for allctrodelnstallatlon Backfill 

~ :8 r::;" d ~ c: g> E 0 B 
"" s::: - ...J >- MATERIAL DESCRIPTION '" c:S::: (1)- .11 (I) FIELD NOTES 
> - ~1i oK s::: (I) 

§ ~~ 8~ 8. -0. 0. U 0._ (!! (I) 

~ ~ (!) ::> 

'S 
·E 

Fill ~CLA' I. wellg~~d~tK. 712). molsl. son, minor II .•. 
"-

IFill Material 

! 
- 650 5- 218 

CL ~~~ .!:.~Y : reddish {;;'n"graded .6/6)'!':'~~~r~~i low I I I Zone I: 3.4 
ppm 

10- y-becOmlng medium plastic 

( 

~ 

! - 640 15- 126 

" ML ~::~ SILT: redd~h yellow (7.SYR. 6/6). mOist. soft. high I ' minor pooriy 

, 

20- 260 - -
, 

rsllghtodor 

- 630 25- 326 • soft, minor well graded limestone gravel 
ppm ... Zone· 3.4 

34.6 
Zone = 3.2 

30- medium stiff - ppm • 
! 
~ ' 

END OF l@33' Auger refusal I 

j - 620 
j 

URS 



Project: SPH PILOT TEST Log of Boring E7 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Dale(s) 0<412612000 Logged 8y Lynn Schaub Reviewed 8y MSM Drilled 

Drilling HSA Drilling Gaoprojects Total Depth 34.0 feet Melhod Contractor of Borehole 

( 
Drill Rig 

CME·75 Drill 811 12.5" Ground Surface 655.04 Type SlzelType Elevation 

Groundwater 28.4' ; 412612000 Sampling Cuttings Hammer NA Level(s) Melhod Data 
Borehole See electrode completion Comments Borehole for electrode Installation 8ac.\flll 

c; ~j ~ " g> .8 
1l E 0 io ...J >-

'" )i 
If)-

~ 
If) MATERIAL DESCRIPTION FIELD NOTES ~ " oK ,,-

! 
> If) 

§ wll ~ -a. a. U Q.- e! If) 

~ '" (!) => 

j Fill ~:::~IIY SILT: pale brown (10YR, 613) , medium SUff, dry, well graded angUlar 

Fill Material 

! 
~650 5- , stiff to soft, >40% limestone gravel 

30.' 
ML ~1~~lfl SILT: slrong brown (7.5YR, 5/ti). son. sand, molSI, SlIghlly Zone = 3.4 1 

ppm 

s 
.! 

~ 
10- I-

14.5 

, - 640 15- i f41Sabove -

14.1 

ppm I 
,7ono ' 3.2 

20- r- -
, 

ML I : T. I red.!5':'~~516), med;um_~ti" , 
';";i~i.' slightly plastic. traces I gravel 

I I of flne sands, 

13.2 

.. - 630 25- i ' increasing gravel -

i 
! ML ~~:~~ ,S.:,t-OT~lb I / (10YR, 616), very fine sand, medium Sllff, well 

10.4 
Zone:::r. 3.3 

30- r -I ppm 

6.6 .-mcreaslng moisture 

~: 
! 

END OF Hill 34· IAuger refusal 

URS 



Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Log of Boring PP1 
Sheet 1 of 1 

Date(s) 
Drilled 04/28/2000 

Drilling 
Method HSA 

Drill Rig 
Type CME·75 

Groundwater NA 
Level(s) 
Borehole 
Backfill See piezometer completJon 

1- 90 12.1 

2-

3- 80 28.6 

4-

1-650 5- 90 62.7 

6-

7-

8-

9-

1-645 10-

Logged By Lynn Schaub Reviewed By 

Drilling 
Contractor Geoprojecta Totat Depth 

of Borehole 
Drill Bit 8" Grouncj Surface 
SlzelType Elevation 
Sampling 2' Split Spoon Hammer NA Method Data 

Comments Borehole for pressure piezometer 

MATERIAL DESCRIPTION 

Fill - Clayey SILT: light grey(1OYR,7)2). moist. minor gravel 

-

-

I--- ,~"""nml"naw reddish yellow (5YR. 6/6). soft 

END OF l@7 

f-

MSM 

7.0 feet 

655.21 

FIELD NOTES 

Fill MateMal 

-

l Breathing Zone" 3.4 
ppm 

( 

. 

-

~ II -

i 
f- . 

12-

13- f- -

, 

l 14- f- - ( I 

~j~----------------tntS----------------~ 



Project: SPH PILOT TEST Log of Boring TMP 1 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 05101/2000 Logged By Lynn Schaub Reviewed By MSM Drilled 

DriUlng HSA 
Drilling Geoprojacts Total Depth 32.01081 Method Contractor of Borehole 

( 
Drill Rig CME-75 Drill Bit 8" Ground Surface 655.10 Type SizefType Elevation 

Groundwater 29.7' ; 511/2000 Sampling 2' Spill Spoon Hammer NA Level(s) Method Data 

Borehole See TMP completion Comments Borehole for temperatura monitoring point Backfill 

~ :g 
c: Q)Q) 'if; c 8' 
0 C5.g! 13 --' ~ ., &; - MATERIAL DESCRIPTION FIELD NOTES '" ~! 

(J)~ u (J) 

>-

I! 
o[ :c (J) 

~ dlJ! -a. a. U 00 "-~ !!! (J) 

;:; 0 -
C) ::> 

'i 40 4.6 Fill Gravelly ~~~~:Id~rown (10YR, 613) , medium stiff, well graded, minor angular 
.~ 
~ 

. Fill Material 
70 10.8 

r medium stiff to soft. :>25% limestone gravel 
:4-6' voe sample r850 5 - 50 700 r -

ML Clayey SILT: strong brown (7.5YR, 51ll), son. i"v, I sand. moist, medium sllff 16-8' VOC sample 
80 10.8 

90 7.1 

~ 
l O- r- -

90 6.1 

( 
75 6.5 

14-16' vae sample 
15-, - 840 75 8.7 - -

r medium stiff to soft. homogeneous, cohesive 

100 6.6 

100 5.1 

20- - -
, 75 6.4 

I :'mols;~1~6rR: 5/6) . fe~gs::.~eray zones, medium Stiff. slight to ML ~':a~mS~~:r 
80 6.5 

24-26' vae sample 
- 830 25- 80 50 -, @25'there1satransitionintogravel(1'thlck),angular,stiff -

60 9.1 

40 8.3 

30-
30-32' vae sample 

~ 70 25.0 
ML Clayey SILT , yellow (10YR. 618), gravelly, sandy, wet ® 31'. 

~' END OF I ~ @32' Auger Refusal 

1 URS 



Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Log of Boring TMP 2 
Sheet 1 of 1 

Da,o(s) 
Drilled 05/0112000 

Drilling 
Melhod HSA 

Drill Rig 
Type CME·75 

Groundwater 29.8' ; 5/112000 Level(s) 

Borehole S .. TMP completion Backfill 

d c 
fl .c . 

§'R U)~ 

o[ 
00> -0. 
00 0.._ 

10 5.1 

25 8.1 

70 21 

20 5.1 

25 5.3 

35 9.4 

35 8.4 

35 5.7 

50 7.1 

80 4.8 

80 4.7 

80 4.3 

75 4.1 

100 4.7 

80 4.3 

50 4.6 

E 8' E 
..J >-
0 tJ) 

:2 tJ) 
0. U 
~ tJ) 

<.!) ::> 

Logged By 

Drilling 
Contractor 
Drill Bit 
SizefType 
Sampling 
Melhod 

Lynn Schaub 

Gloprojects 

8" 

2' Spill Spoon 

Reviewed By 

Tala' Ooplh 
of Borehole 
Ground Surtace 
Elevation 
Hammer 
Oala NA 

Comments Borehole for temperatura monitoring point 

MATERIAL DESCRIPTION 

MSM 

32.0 , •• , 

655.09 

FIELD NOTES 

vee sample 

vee sample 

10-12' vae sample 

ttft./l3MisiiiYGRAviEL:Pink0r:5i~7i4)'w:eiiiir30r..dIiiiiOsion.~iVeii:8riQuiM.Siiiii:diryI 12_14' vae sam~~ 

r more gravel present (40%). Increasing clay 

h-,:aleareous nodules from 25·26.5' 

, yellowish brown (10YR. 5/8). medium stiff, moist 

light gray (10YR, 712), poorly graded. minor subrounded-angular limestone 
gravel, trace fine sand, wet@ 30'. 

16-16' voe sample 

~-------------------tntS--------------------~ 



Project: SPH PILOT TEST Log of Boring TMP 3 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 0510112000 logged By Lynn Schaub Reviewed By MSM Drilled 

Drilling HSA Drilling GaoproJects Total Depth 32.0 feet Method Contractor of Borehole 
( 

Drill Rig CME·75 Drill Bit 8" Ground Surface 654.99 Type Slzeffype Elevation 
Groundwater 32.0' : 51112000 Sampling 2' Split Spoon Hammer NA Level(s) Method Data 

Borehole Sea TMP completion Comments Borehole for temperature monitoring point Backfill 

C d "If'. " 8' .8 
0 i- f! ...J ~ 
'" ~ . MATERIAL DESCRIPTION FIELD NOTES "5 rn- .2 rn '" 0) oK >- ~o. 

I! 
> ~ rn 

§ m~ 
00) 

~ - 0. 0. U 00 "-- E rn 
~ o- tt: <.? ::J 

i 5 6.3 Fill ~ rnolsi~ : very pal. Drown (lum W) , well gr.ooo, "0' I 

~ 
Fill Material 

20 2'.0 
2 .. , VDC sample 

- 650 5- 0 16.2 
Ml f- ~r.? ~'" T: reddish y.llow (7.5 YR 6(6) , 30% 'gravel, ' 

-

r sUghtty plastic, moist to dry 

40 37 
6-8' vee sample 

r minor medium sand, loose, dry 
I 
Q 80 7.' 
;; 10- - -

~ 40 5.6 

40 5.0 
( 

- 640 15- 40 5.6 -, 
r @16'becomesstrong brown (7.5 YR 5/B), moist. minor angular limestone 

90 5.2 
gravel 

90 4.3 :: : 
SM GravellY SAND: rOOdlsh y.llow (7.5 YR 6(6). Silty. well graded, loose, moist. 

20-
,gravel, medium stiff, Ml ~gift.y SILT: I , red (5 YR 5(6) , minor , 90 4.2 

60 4.6 

r soft 

- 630 25- 50 7.0 - -
124-26' vae sample 

Cl Silty CLAY:· I red (5 YR 5(6), stiff, minor angular , gravel, moist. 
75 4.6 

80 17.6 r fW29' becomes olive yellow (2.5 YR 616), sandy, gravelly silty clay, medium 28·30' vae sample sti 
30- I- -

80 27.2 30-32' vee sample 

~ 
END OF ,@32' .. ' 

1-620 

URS 



Project: SPH PILOT TEST Log of Boring TMP 4 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 
, 

Drilled 0510212000 Logged By Lynn Schaub Reviewed By MSM 

Drilling 
Method HSA Drilling 

Contractor GeoproJects TotalOeplh 
of Borehole 32.0 , .. t 

Drill Rig CME·75 Drill Bit 8" Ground Surface 655.24 Type SlzefType Elevation 
Groundwater 29.93' ; 51212000 Sampling 2' Split Spoon Hammer NA Level(s) Melhod Data 
Borehole See TMP completion Comments Borehole for temperature monitoring point Backfill 

g ~j 1ft c: .9 
.8 

2'- 1l [ 
MATERIAL DESCRIPTION ~ Ii fJ) ~ 0 fJ) FIELD NOTES 

~-
i! 

11 oK :c fJ) 

~ il11l c 8 -0. 0. U 

" 
0.._ [II fJ) 

OC (!) => 

I 25 4.1 Flli Silly GRA~~iJ~~~t.ale brown(IC YR7l.l);-well graded, 

Fill Material 

~ , 40 4.7 

1-650 5-
-Me -~ar.S~!l~!IOW \~ some flne sand,-slightly plasllc, dry to 

50 5.9 ~ wood debris . 

75 5.1 

~ 
, becomes pink (7.5 YR 7'-4). medium stiff, mOist. homogeneous,coheslve 

100 5.2 

10- I-

50 5.2 ( 
r medium stiff to stiff. moist 

75 4.5 

1-640 15- 100 4.4 f- -
becomes reddish yellow (5 YR 616), stiff to hard 

100 4.7 

ML I cr:strongb'OWfl(7.5YR5I8)-;-sllghlly plasllc, mOist. minor angular 
80 4.7 gravel. 

20- f- -
40 4,5 

100 5.0 , becomes yellowish red (5 YR 5/6), soft, moist. minor limestone gravel 

. ~630 25- 80 4,5 rr calcareous nodules from 25' to 26', medium sllff@28' -

J 100 H 

90 4.8 r calcareous nodules from 29' to 29.5', soft, moist 

30-
GM ~r@30' ,: reddish yellow (7 ,5 YR 616), soft, 40% "'w' i , gravel, 

70 5.2 

l 
)O~l32' IAuger Refusal 

j 
URS 



Project: SPH PILOT TEST Log of Boring VR1 SID 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 04127/2000 Logged By Lynn Schaub Revtewed By MSM Drilled 

Drilling HSA Drilling Gaoprojects Total Depth 25.0 feet Method Contractor of Borehole 
( 

Drill Rig CME-75 Drill Bit s·· Ground Surtace 655.11 Type SlzelType Elevation 
Groundwater NA 

Sampling 2' Split Spoon Hammer NA Level(s) Method Data 

Borehole Soe VRW completion Comments Borehole for vapor recovery well Backflll 

c: ,,1U 
" c: .9 

.8 
0 coS! B ~ 
'" "'" - rn- rn MATERIAL DESCRIPTION FIELD NOTES '" ~~ 9~ 

.2 

~ ~j I! "'" rn 
0. U 00 0._ I!! rn 

0-
C> => 

jr655 

~ 60 S.4 Fill I .•.••. _I (SYR. 712). so". moist. angular. well graded 

FlU Material 

70 S.2 Breathing Zone = 3.4 
ppm 

J650 5- 70 9999-
ML ~~~:-SILT: I ".,I~ \ 'v, n. 6/8). moist. ,light I I • flne sand, Zone -

113.6 ppm 

70 360 

~ 
r ncreasingly finer sand 

~ 

70 317 " ~ ~645 10- ML Clayey SILT: reddish yellow (7.SYR, 6/8) , moist, flne sand, ,light solvent odor Zone· 6.2 
100 290 ppm 

( 

100 2S0 , 

- 640 15- 100 138 f-

rlncreaslng clay content 

100 32 

, 
ML ~~:~:r. ~~ i~ ;:;~~t yellow (7.5YR, 618), meolum I "0' 

100 21 .3 

- 635 20- f- -
..• Zone' 3.4 

90 81 .3 ppm 

! 90 -

90 76.2 
r 40 % subrounded gravel, moist 

- 630 25- ENDOF ;@2S' 

i 

~: 
! 

\ 

DRS 



Project: SPH PILOT TEST Log of Boring VR2 SID 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 
Drilled 04/28/2000 Logged By Lynn Schaub Reviewed By MSM 

t 

Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 25.0 feet 

Drill Rig CME-75 Drill Bit 8" Ground Surface 655.16 Type SlzefType Elevation 
Groundwater NA Sampling 2' Split Spoon Hammer NA Level(s) Method Data 
Borehole See VRW completion Comments Borehole for vapor recovery well Bacl<fill 

:Jii 

C d ;JI. " .3 
:8 

!S E 0 
~ 

,., ., .r; - MATERIAL DESCRIPTION FIELD NOTES "= "'- u '" '" !'I oK ~]l ~g. 

! 
:c '" ~ 8 -0. 0. U 00 Q) "-- i!! '" 

2 ~655 0-
0: (!) ::J 

~SILT: pink (10YR, 713) , 40% I 3.9 Fill j gravel, moist .. 
I Fill Malerial 

3.8 

r Increasing clay conlent 

~650 5- ., I ~ , gravel.anguiar Silly CLAY: pink (7.5YR. 713). soft. molsl. I pP;; I'W Zone ;0 3.2 

3.9 r light brownish yellow (10YR, 6/4) , medium stiff. moist. some fine sill 

i 
ML Clayey SICf II , yellow (10YR. 614). medium stiff. 

5.1 homogeneous, moist 

~645 10- f-. -
"W Zone 

4.3 Ippiri 

4.1 
I 

~640 15- 3.6 I- -

3.5 

I 

2.8 

~635 20- r. becomes yellowish red (5YR, 5/8), soft -
6.6 

j Breathing Zone .. 3.2 
7.6 ppm 

~630 25-
END OF ,@25' 

~, 
~, 

URS 



( 

Project: SPH PILOT TEST Log of Boring VR3 SID 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Oate(s) 
Drilled 04/18/2000 logged By Lynn Schaub Reviewed By MSM 

Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 25.0 f •• t 

Drill Rig B-61 Drill Sit 12" Ground Surface 655.12 Type SlzelType Elevation 
Groundwater NA Sampling 2' Split Spoon Hammer NA Level(s) Method Data 
Borehole See VRW completion Comments Borehole for vapor recovery wall Badcflll 

;AI 

~o!1 '# c: 8' ~ 
.col!!. c:; ~_...J ~ 
~! i ~ Q ~ ~ ~ 
00 >; ~ 0.. ~ ~ (J) 

MATERIAL DESCRIPTION FIELD NOTES 

90 Silty CLAY: :.w' , tan (10YR. 712). dry. no odor. gravelly 

r becomes very moist, 10% gravel Fill Material 

90 16.4 

- 650 5- 90 140 
Ml Clayey SilT: IIgnt Drown (7.'YR. 6/4). sfiff. moist. cohesive 'ppm "111 Zone = 5 

90 140 

~ 
( ~ - 645 10-

90 40 

80 

70 6.0 

6 .2 !~i I-- 640 15- 80 -

100 8.0 
. moist. ' .~. I ~~r:thlng Zone · 3.5 

100 5.3 

'-635 20- I- -
100 6.0 

r becomes reddish yellow (7.5YR, 6/8) , medium stiff-soft 

100 6.0 

100 5.3 
~630 25- END OF ) 25' 

~ 
( 

\ j 
~~--------------------tntS------------------~ 



§ 

Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 

Log of Boring VR4 SID 
Sheet 1 of 1 

Date(s) 
Drilled 
Drilling 
Method 
Drill Rig 
Type 

04127/2000 

HSA 

CME·75 

Groundwater NA 
Level(s) 

~~~ftle See VRW completion 

'AJmJ~ 
c ~j .. " 0 i3 ., 

Ii "'~ .. o§. >-

~Jl -0. 
Q.-

8' 
...J 
0 :c 
0. 
I!! 

Logged Sy Lynn Schaub Reviewed By MSM 

Drilling 
Contractor Geoprojeets Total Depth 

of Borehole 25.0 foel 

Drill Sit 8" Ground Surface 655.03 SlzelType Elevation 
Sampling 2' Spill Spoon Hammer NA Method Data 

Comments Borehole for vapor recovery well 

MATERIAL DESCRIPTION FIELD NOTES 

, 

~ 
~ - 655 D-

C) 

Fill -m 11 • ~ 

r650 5-

~ . 
~645 10-

~640 15-

, 

~635 20-

i 
- 630 25-

~, 

~ ' 

60 9.7 " , 7rl).well graooo. , .... I grave'. 

Fill Material 

60 11 .6 ~ 

70 1001 
2937 

70 130 

70 6.3 

70 9.2 

70 11 .1 

80 9.8 

90 8.2 

100 7.6 

100 6.5 

100 7.9 

ML f- ClayeY SILT: ligh!:>~I~:;Y:~".S:~l.'.~~;';;j~~'. gravel @ 5 feet, 

~4rt-"""""-+-==""'=."'::;:';:"7o;"="';';;;""=--::-::-:=----------1-"pp"m,, I ,7" •• 3.2 
GM Gravelly SAND: pink (7 .5YR, 713) . dry. no odor .': ....... 

- ( pp";' I"v Zone ~ 

rr Increasing elay content, angular·subrounded gravel 
" '. : 

-

-, becoming medium stlff·soft -

, becoming more moist. soft 

; 1lII25' 

! ~-------------------tntS---------------------J 



Project: SPH PILOT TEST Log of Boring VR5 5 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Oate(s) 0412712000 Logged By Lynn Schaub Reviewed By MSM Drilled 
Drilling HSA Drilling GaoproJects TotalOepth 9.0 feet Method Contractor of Borehole 

( 
Drill Rig CME-75 DrtllBIt 8" Ground Surlace 654.98 Type SizefType Elevation 
Groundwater NA Sampling 2' Split Spoon Hammer NA Level(s) Method Data 
Borehole See VRW completion Comments Borehol. for vapor recovery well Backfill 

Ji 
i~C :g 

C ~ c: 8' 0 13 E 
...J ,., 

~- (1)- " (I) MATERIAL DESCRIPTION FIELD NOTES 

! 
oK :;: (I) 

~ ~.m 
-0. 0. U 
"- - E (I) 

§ 0-
C!> OJ 

=0:. Can 
'i 
i ~ 

Fill Gravelly SILT: pinkish grey (7.5 YR 612). well graded, 
.... 1 .' 

mOist 

1 50 20 r-
~ . 

2- r- -Fill Material 

3- 60 12.6 r- -

~ [-650 

4-
ML ~::~r~~~~; ~~iSh yellow (7.5 YR 616), minor flne sand, moist, medium stiff, ppm I ... zone· 3.4 

5- 60 575 r- -( 
6- r- -

7- 80 2066 r- -

8- r- -

g-
ENDOF !@9' 

~645 lO- r- -

~ 11 r- -
1 
~ 

12- r- -

I 13- - -

~: 14- -

t 640 
( 

DRS 



Project: SPH PILOT TEST Log of Boring VR6 S 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Project Number: 80480009 Sheet 1 of 1 

Date(s) 
Drilled 0412812000 Logged By Lynn Schaub Reviewed By MSM • 
Drilling 
Method HSA Drilling 

Contractor GeoproJects Total Depth 
of Borehole 9,0 feet 

Drill Rig CME·75 Orill Bit S" Ground Surlace 655,13 Type SlzefType Elevation 
Groundwater NA Sampling 2' Split Spoon Hammer NA l evel(s) Method Data 
Borehole S •• VRW completion Comments Borehole for vapor recovery well BacJ<fill 

" d ';II. c: 8' :8 
rl E 0 c::- ..J ,., 

'" 
.c: • 

en~ en MATERIAL DESCRIPTION FIELD NOTES .. ~t 

J 
c[ ,11 

~- I! 
.c: en 

§ u:;Jl B~ o::.e: c. u 
!!! en 

~ 1-655 0-
<.!) ::> 

:'.: Con 

I Fill _ g~v~IIY~~~~~gl~I~~r~ (10 YR 613), medium stiff, well graded, angular 
~ 

1- 70 3,2 -
~ 

2-
Fill Material 

" 

3- 80 12,6 - -

~ 4- ~ - -
~ , 

5- 80 34,7 
zone 

ppm 

6- ~ -

7- 80 29,6 -, becoming soft. 30% limestone gravel -

8-

9-
ENDUF ;@9' 

10- - -

1 
11 - - -

" 12- - -

13- - -

~ 
14- - -

l 
j 1 

URS 



( 

( 

Project: SPH PILOT TEST 
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX 

Log of Boring VR7 S 

Sheet 1 of 1 Project Number: 80480009 

Date(s) 
Dolled 
Drilling 
Method 
Drill Rig 
Type 

04128/2000 

HSA 

CME·75 

Groundwater NA 
level(s) 

Borehole See VRW completion Bacl<fill 

2-

3- 100 39.4 

~ 4-

" 

~ ~650 5- 100 98.6 

6-

7- 100 78.2 

8-

9-

~645 10-

i 11 -, 
12-

13-

14-

t-

t-

logged By 

Drilling 
Contractor 
Drill Bit 
Size/Type 
Sampling 
Method 

Comments 

Lynn Schaub 

GeoproJecta 

8" 

2' Split Spoon 

Borehole for Vlpor rocovery well 

Reviewed By 

Total Depth 
of Borehole 
Ground Surface 
Elevation 
Hammer 
Data NA 

MATERIAL DESCRIPTION 

MSM 

9.01eet 

655.00 

FIELD NOTES 

-

Fill Matenal 

-

Ippm I .. " zone" 3.2 

: light b,own (7.5 YR 614), mlno, I, moist, 

-

ENDOF I l@9' 

' -

-

-

-

-

15~--~--~~--~--L------------------------------------L------~ 

tntS------------------~ 



( 

~ 

( 

SPH ELECTRODE E1 
CONSTRUCTION 

EXISTING CONCRETE 
; FLOOR 

~ ~~ 
FLUSH.MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
BENTONITE 6' 

7' 
SAND 

SC3 GRAPHITE 

13' 
13.5' 

BENTONITE 

SC3 GRAPHITE 

19.5' 
BENTONITE 

20' 

SC3 GRAPHITE 

26' 
BENTONITE 

26.5' 

SWGRAPHITE 

32' U CES "SPIDER" 
33.5' (PROPRIETARY EQUIPME 

~14"~ 
NT) 



~ 

SPH ELECTRODE E2 
CONSTRUCTION 

Sll't' · oo/tom !IMp'qtIZZIB 

EXISTING CONCRETE 

/~LOOR 

~W ~ 
FLUSH'MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
BENTONITE 5.8' 

6.8' 
SAND 

SC3 GRAPHITE 

11' 

12.5' 
BENTONITE 

SC3 GRAPHITE 

19' 

19.5' 
BENTONITE 

SC3 GRAPHITE 

25.5' 

26' 
BENTONITE 

SWGRAPHITE 

P CES "SPIDER" 
33' (PROPRIETARY EQUIPMEN T) 

~14"~ 



( 

) 

( 

SPH ELECTRODE E3 
CONSTRUCTION 

EXISTING CONCRETE 

j FLOOR 

/lnI 
FLUSH.MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
6' BENTONITE 

7.5' 
SAND 

SC3 GRAPHITE 

13' 
15' 

BENTONITE 

SC3 GRAPHITE 

19.5' 
21.8' 

BENTONITE 

SC3 GRAPHITE 

25' 
27.4' 

BENTONITE 

SWGRAPHITE 

32' U CES "SPIDER" 
33.5' (PROPRIETARY EQUIPMEN 

~14"-l 
T) 



~ 

SPH ELECTRODE E4 
CONSTRUCTION 

EXISTING CONCRETE 
; FLOOR 

~~ ~ 
FLUSH'MOUN~ 
WELL COVER CEMENT GROUT 

5.5' 
6' BENTONITE 

7' 
SAND 

SC3 GRAPHITE 

13' 
BENTONITE 

13.5' 

SC3 GRAPHITE 

19.5' 
19.8' 

BENTONITE 

SC3 GRAPHITE 

23.8' 
24.4' 

BENTONITE 

se3 GRAPHITE 

l':F- CES "SPIDER" 
32' (PROPRIETARY EQUIPMEN T) 

32.5' SWGRAPHITE 

~14"~ 



( 

~ 

( 

SPH ELECTRODE E5 
CONSTRUCTION 

EXISTING CONCRETE 

/~LOOR 

~W <;. 

FLUSH-MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
BENTONITE 8' 

9.5' 
SAND 

SC3 GRAPHITE 

13' 
BENTONITE 

15.3' 

SC3 GRAPHITE 

19.5' 
BENTONITE 

20.5' 

SC3 GRAPHITE 

25' 
25.5' 

BENTONITE 

SWGRAPHITE 

31' U CES "SPIDER" 
31.4' (PROPRIETARY EQUIPMEN T) 

1-14"~ 



~ 

SPH ELECTRODE E6 
CONSTRUCTION 

EXISTING CONCRETE 

/~LOOR 

VI J ~ 
FLUSH.MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
6' BENTONITE 

7' 
SAND 

SC3 GRAPHITE 

13' 
BENTONITE 

13.5' 

SC3 GRAPHITE 

19.5' 
BENTONITE 

20' 

SC3 GRAPHITE 

26' 
26.5' 

BENTONITE 

SC3 GRAPHITE 

x'R CES "SPIDER" 
32' (PROPRIETARY EQUIPMEN 

32.5' SWGRAPHITE 
T) 

~14"-l 

( 



( 

~ 

( 

SPH ELECTRODE E7 
CONSTRUCTION 

EXISTING CONCRETE 

/ FLOOR 

/1 r 
FLUSH-MOU~~ 
WELL COVER CEMENT GROUT 

5.5' 
BENTONITE 6' 

7' 
SAND 

SC3 GRAPHITE 

13' 
BENTONITE 

13.5' 

SC3 GRAPHITE 

19' 
BENTONITE 

20' 

SC3 GRAPHITE 

25' 
BENTONITE 

25.7' 

SWGRAPHITE 

32' n CES "SPIDER" 
34' (PROPRIETARY EQUIPMEN T) 

~14,,-I 



( 

( 

TEMPERATURE MONITORING POINT (TMP) 
CONSTRUCTION 

TMP1, TMP2, TMP3, & TMP4 

EXISTING CONCRETE "T 1 ~/4 FE TUBING 
FLOOR~ j, (ATIACHED TO CPVC PIPE) 

~ ~ 1 
CEMENT GROUT 

FLUSH·MOUNT ~, f-
WELL COVER 4' f- BENTONITE 

5' SAND 
6' f-

CEMENT GROUT 

13' I-
BENTONITE 

14' I-
15' SAND 

16' 1-1-

1" CPVC PIPE BENTONITE 

24' 
25' SAND 

26' 

BENTONITE 

32' 

1-8"--1 

~ 



( 

~ 

VAPOR RECOVERY (VR) WELL 
CONSTRUCTION 

VAPOR WELL 
TYPE SID 

VR1, VR2, VR3, & VR4 

CEMENT GROUT 

CRETE FLUSH-MOUNT r EXISTING CON 
WELL COVER ~ FLOOR 

1 r < 
2' BENTONITE 
3' 

4' 

2"X60" CPVC SCREEN SAND 

9' 

BENTONITE 
11' 

12' = 

= 
2"X60" CPVC SCREEN = 

17' 
i 

S/D=SHA LLOW/DEEP 
SAND 

25' 



VAPOR RECOVERY (VR) WELL 
CONSTRUCTION 

VAPOR WELL 
TYPES 

VRS, VR6, & VR7 

CEMENT GROUT 

FLUSH·MOUNT 
WELL COVER ~ 

I ,EXISTING CONCRETE 
/ FLOOR 

. I r 
3' 1--+1--1 BENTONITE 

4' ---1--

SAND 
2"X60" CPVC SCREEN 

S=SHALLOW 

~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: UkS -



( 

Appendix B 
( 

State of Texas Well Reports 



Send oriQlnal copy bv cenilled msUm: (lDUtHWWD/PIPl., P.O. Box 12157 AUIUn TX 78711 PiesS6 use blBck Ink. 

Texil Wit., Will Drillers Advllory Council 
ATTENTlON OWNER: Conffdentlallty State of Texas P.O. Box 12157 

Pt1v/~fJ Notice on Rev.rse SIde WELl REPORT AUllln, Tx. 78711 

1 800 803 11202 EXT. sa 

1) OWNER USAFIUlTAS AllOAESS P.O. 80X 748 FORT WORTH TX 711101 
(NAME) (StrHt 01' AFO) (Clly) (State) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT .1 BLDG 1111 FQRTWORTlf TX 78108 STATE GRID' 32·13·8 

(Street Of RFO) (City) (Slate) (Zip) 

3) TYPE OF WORK (C ..... ): .) PROPOSED USE (Ch.ck): I!l Monitor o Environmental SoIl Boring o DomesUc 5) 
ooNowW .. O~ o 1- 0 Irrigation o Injection 0 Public Supply ::J [)e.watartng o Testwell 

o Reconditioning 0 _ If PIA*: Supply well, we~ plan. aubmltted to 1M TNRCC ? o V. O No 
• 

I) WELLLOQ: ., DlMlETER OF HOLE 7) DRIWNG METHOD (Check): o Driven 

D8t. DrtUIng 010. (In.) From (ft.) To (II.) o Air ROllry o Mud ROlary iJ 9o,od 

st.rt.d: ./25 ,. !Q.Q9 .. 0 33.6 o Air Hammer o cable TOO< o Jettld 

Compleled: .,25 11~ 00 Oth., HCllDN STEM AUGER 

J 
From(ft.) To(tt.) Ducrlptloft and color of tol'mlllon mlt.rlal 8) Boreholl Com_tlon (Check): O OponHoie o S"~ht W., 

0 •• CXN:I£!E o Undoneamod 00 G"""IPac:I<od C Olher 

•• • GRAVELLVSR.T, p,ti,£~ II g~vll packed give InteNaI .•. from • It . to 7 It . 
S tS SIL TV Q.Ay. REDOtSH VElJ.O'N 

8 2. Q.A YF'( sa. T, 'VBJ.DNISH RED CA~NG, BLANK ptPE. AND WELL SCREEN DATA: 

21.8 33.6 SANOY GRA\IB.. VB..L.CWlSH RED Now Sleel, Plllllc, atc. Gage 

ClIo. or Pert., Sioned. elc. Sailing (It.) casting 

(In .) Uood Sctaen MIg., if Commercial From T. Sereen 

0.' 'lBIf'ERAnJRE8..EC'TRJOE 0.0 18.5 

0.' "SPt0ER"_ 0.0 32.0 

0) CEMENTINQ DATA (RULE .338.44(1)] 

Cem.nted from 0 It. to ••• It . No. of ucks uaecI --'-
Bantonlte from •• S ft . to _S- It. & -'-'- ft. to 13.5 It 

Bantonlta from 19.5 ft . to ---.!!h ft. & ..l.L- It. I. 28.5 It 

Graphite from 7 It. t. ,-1l.,1t. & .1±.L ft. to 19.5 It 

Graphllt from 20 ft. to ~ II. & ~ It. I. .2 It 
13) TYPE PUMP: NfA 

:J Turbine o Jet L~ I' CyIn'" 

:i Olher 10) SURFACE COMPLETlON 

Oepth 10 pump bowl" cylinder, Jet. .1Ie., It . e Sp.ellied Surface Slab Installed IRul. '36.44(2)(A)] 

::::: Specilled Steal Staeve Installed (Rula 338.44(3)(A)] 

14) WELL TESTS: NfA ::J Pit .... Adapter U,ed (Rul. 338."(3)(b)] 

Type tasl: 0 "- - Boler - Jallad - Estimated l!J Approved AltemaUve Procedura Used [Aule 338.711 - - -
",""" gprn with ft. drawc!own aftar hro. 11) WATER LEVEL: NfA 

15) WATER QUAUTY: Static level II. below land surface Date 

Old you knowingly penatrate any ...... V'ItIk:h contained undesirable Artesian lIow gpm. Dale 

consllluanls? 

..., V .. 00 No If yea, NJmI ~EPORT OF I.JN)E.StRABLE WATER' 12) PACKERS: NfA Typa Oepth 

Type 01 wat.r? Depth 01 atrata 

Wu a chemical analysis made? ~ V .. ~ No 

I "'ereby cartlfy that !hIs well wal dlflled by me (or under my supervl.lon) and thai each and all of the stalamenta heraln ara true to the be,t 01 my knowledge and bellaf. I 
vnderstafld Ihat laUur. to complete Itlma 1 tttru 15 wi. ralUlt In the log(s) baing returned lor complellon and r.,ubmlnal. 

COUP_NAME GEOPRQ.JEC'TS INTERNATIONAL INC. WEll. DRIu.ER'S UCEHSE NO. 5U13M 
(Type 01 print) 

'OORESS 88Sot CIRa.E DRIVE AU.".. TX 78738 

(-7[z, hL. (City) (Slall) (Zip) 

(Signed) ANTONIO LANDEROS (Signed) 
(Ucensed Wall On~er) (Reglattred Drillir Trainee) 

P1MM Ittach IIIIctrIc log, chamlcl' analya'l, Ind other plrtln.nt 'nformatlon, tr IVllllble. 

TNRCC-D199 (Rev. 09-01 93) 



Send oriainal CODV by cerllfled mall 10: /TDLA).(WWD/PIPl, P.O. BOll 12157 Austin TX 7871 1 Please use black Ink. 

Telte. W.ter Well Drllle,. AdviSOry Council 
ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157 

Privilege N«ictI on Revsrse Side WEll REPORT AUI Un, TIc. 78711 , 800 803 9202 EXT. g 

1) OWNER USAFILMTA$ ADORESS P.O, BOX 748 FORT WORTH TX 78101 ( 
INAME) (Slreet or AFD) IClty ) (Stata) IZlp) 

2, ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID. 32-13 -8 

(Slteel or RFD) IClty) (Slale) IZlp) 

3) TYPE 0' WORK (ChKk): 4) PROPOSED USE (Check): .!: Monitor _ Environmental Soli Bonng _ OOm8&tlc , ) 
iii NewWell C 0. .... ,"11 - Induslrill o Irrigation = Inlection ~ Public Supply = De-wlltering :: TettweU -
[j R ...... tIonlng C Plugging If Public Supply well, were planS submlt\1td to the TNRee ? = V. C::: No 

• 
0) WELL LOG: E2 DIAMETER OF HOLE 7) ORllUNG METHOD (Check): L Drillen 

Dete DrIllIng ola. (In.) From (it.) To Ifl.) o Air Rotary o Mud Rotary C Bored 

Sterted: 4/18 19 1QQ.Q ,. 0 33.7 o Air Hammer o Cable Tool ~ JeUed 

Com~: 4/18 1 II 2000 [i] Other HOU.OW STEM AUGER 

J 
From(ft., To(It .) De.crlptlon end color of tormatlon meterlat a) Borehole Completion (Check): - Opon- :I Stralghl Wall 

0 .3 CO\O£TE ~ Underreamad iii Gravel Packed -_ Other 

. 3 • QAYEV SlLT,PlNKlSH GRAY II gravel packed give Inlerval ... from 5.' It. 10 ••• II . 

• '0 Sil. TV CLAY, LT. BROWNISH YEll.OW 

10 20 ClAYEY SILT,lT. BROWNISH YELLOW CASING, BLANK PIPE, AND WEU SCREEN DATA: 

20 2. SIL TV ClAV. 'r8l.OWISH REO New Steel, Plastic, etc. Gage 

2. 33.7 SILTVClAV, tNCREASlNG SILT, STRONG BRaNN DIa. 0' Pert., Slotted, etc. Setting 111.) Casting 

(In .) Used Screen Mig •• II Commercial From To Scr .. , 

0.' lEM'ERAl1JAE El£C'TRCXlE 0.0 18.5 

0 .' 'SPIDER" PROBE 0 .0 33.0 

.) CEMENTING DATA {RULE 338.44(1 }] 

Cemented from 0 II. 10 ••• II . No. of sacks used _3_1 

Bentonite Irom 5.' II. 10 ~II. & -'-'-- II. 10 12.5 II 

Benlonlte from ,. II. 10 ..J.!!.:.I I. & l§.:.L. II. 10 2. II 

Graphh. Irom B.a II. 10 _,_,_". & lbL II. 10 I. II 

Graphite from 19.5 II. 10 ...!!Slt. & 2L- II . 10 33 II 

'3) TYPE PUMP: NIA - T.-. :: Jel 
- Submersible - Cylinder - - --

~ Other 10) SURFACE COMPLETION 

Dat:lh to pump bowls, cylinder. jel, etc., II . -= Specified Surface Slab Installed [Rule 338.44(2)(A)) 
-- $peelllad Steel Sleeve Installed [Aule 338.44(3)(A)J 

'4) WEll. TESTS: NfA = Piliess Adapter Used (Rule 338.44(3)(b)J 

Type lIIal: r-

""'" 
- .... , -

Jelled - Estimated x: Approved Alternative Procedure Usltd (Rule 338.71J - - - -
Yl<kt gpm with It. drllwdown alter hro. 11) WATER LEVEL: NfA 

15) WATER QUAlITY: StatIC level It. below land surface Date 

Old ,.au knowingly penetrate any Slrata which contained undesirable Artesian !Jow gpm. Oale 
constlbJenls? = Y. ~ No II yes. 8tbmIt 'REPORT OF UNOESIRABLE WATEA' 12) PACKERS: NfA Type Depth 

Type 0' water? Depth 01 Slrala 

Was a chemical analysis made? - Y .. .. - No 

I hereby ct~ty thai !hIs well was dl1l fed by me (o r under my supervision) and thai Bech and III 01 the stalements herein are true 10 the best 01 my knowledge and bellal . I 
undersland lUll lallure to complele items 1 Ihru 15 will result In Ihl log(s) being returned lor completion and resubmlttal. 

COMPANY MAIlE GEOPROJECTS INTERNATIONAL INC. WEll. DRILlER'S UCENSE NO. 28i7M 
(Type or print) 

ADDRESS 8834 CiRCLE JH\IVE AUSTIN TX 78738 

(5Ireelr7;) .J...(L 
ICily) (S late) IZlp) 

(Sign.d) AMADOR HINOJOSA . ~. . .. (Sign.d) 
(Licensed Well Oriler) '-" ~ 

, (Registered Orilier Trllinee) 

Pl .... ettech el.clrlc log, chemical InalYIII, and other pertinent Information, II evellebl •• 

TNRee 0199 (Rev. 09-01 93) 



Send orioinal CODY bv certllfed mall to: ITDlRI~WWD/PIP}, P.O. Box 121 57 AU I Un TX 78711 P18858 US4I black Ink. 

r ex .. Wl ter Well Drlltlrl AdvllOty Counc il 

ATTENTION OWNER: Confidentiality State of Texas P.O. BOll 12157 

Privi. Notice on ReVf1rS8 Side WELL REPORT AUIUn, lx. 78711 

1 800 803 1202 EXT. II 
. 

1) OWNER USAF/LMTAS AOOAESS P.O. BOX 748 FORT WORTH TX 78101 
( 

(NAME) (Slreel or AFD) (Cily) (Stale) (Zip) 

2) ADDRESS OF WELL: 
Counly TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TX 78108 STATE GRID ' 32· 13·8 

(Str .. 1 Of RFD) (Cily) (S I.ta) IZlp) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (CMck): ~ Monilor o Environmental SoIl Boring C Domeslic ' ) 
00 Now W" O o.epenlng - Industrial :::J Irrigal lOn ~ Injectlon Cj Public Supply :J De,w'lering C Testwall -o R.",ndil"""no o Plugging If Public Supply well, were plana submitted to the TNACC ? u Vea C) No 

• 
0) WELL LOQ: E3 DLAMETER OF HOLE 7) DRILUNO METHOD (Check): C Driven 

Dlt. Drilling CIa. (In.) From (ft.) To (It.) [j Air Rotary o M"" Rotory [J Bored 

Startad : 4 / 2 7 1 D 2000 14 0 3' D Air Hammer o Cobl. Toot C Jetted 

Compltlt .d: 4/27 1 D 2000 00 Olher HCllOW smA AUGER 

rt 
From(ft .) To(ft. ) DelCriptlon I nd color of forml tlon ml tarl. 1 8) Borehole Compltltlon (Check): - OponHoto _ Siraight Wall 

0 .3 t::CIOEC ::; Underreamed i!i Gravel Packed -
...J Olher 

.3 Il CLAVEYSllT.lT. GRAV II grave' packed give Interval ... from • It. to 7.' It . 
11 22 ClAYEY SILT, REDDISH Y8J.OW 

22 27 Sil TV ClAV, REDDISH VB.lOW CASING, BLANK PIPE, AND WELL SCREEN DATA: 

27 3' SllTV CLAY, LT. GRAV Now 51HI, Pla,tlc. etc, Gage 

OiL o. Perf., Stolled. elc. Setting (It.) Casting 

(In.) Usod Screen Mig., II Commercial F""" To s.:. .. n 

0.' TEM?eRATlJAE El£C'TIalE 0.0 16.5 

0.' "SPIDER" PROBE 0.0 32 

9) CEMENTING DATA [RULE 338.44(1)1 

Cemented from 0 It. to ••• It . No. of saCki uled _ 3_ 
( 

Bentonite Irom ••• It . to __ 0- It . & _'_3 __ It. to 15 It 
Benlonlte Irom 19 .5 It. to .ll&... It . & ...ll...-- It. 10 27.4 It 
Graphila lrom 7.' It. to -'.L It . & -'-'-- It. to 19.5 It 
Graphite from 21 .8 It. to ..l.L It . & ~ It. to 33.5 It 

13) TYPE PUMP: .fA 
- - - -Turbine Jet SUbmersible Cylinder - - .- -- 10) SURFACE COMPLETION _ Other -
Depth to pump bowls, cylinder. jet. elc .. It . - Specll1ed Surface Slab Installed [Rule 338.44(2)(A)J 

: Specllied Sleel Sleeve Installed {Aule 338.44(3)(AlJ 

14) WELL TESTS: NfA : Pille .. Adapter Used IAute 338.44(3)(b)J 

Type tast: - PLmp - Bailer - Jelled - Estlmaled 'X: Approved AUemalive Procedure Used {Rule 338.711 - - - -
YIeld: gpm with ft . drawdown after hr • • 11) WATER lEVEL: Nf A 

15) WATER aUAUTY: Static levet It. below land surface Dale 

Old you knowingly penel rale any Slrala which contained undesirable Artasian lIow gpm. Dale 

constituents? 

- Y .. X No II yes, submU "REPQRT OF UNDESIRABLE WATEA" t 2) PACKERS: NfA Type Oepth -
Type of water? Depth of strata -Was til chemical analysis made? Yes No - -

I h. reby certify thai Ihls well was drilled by me (or under my supervision) and Ihat each and ell of Ihe statements herein are true 10 the best 01 my knowledge and belief. I 

understand thai failure 10 complOle Items 1 thru 15 wi ll result In the tog(s) being retumed for completion and r.submlttal. 

COMPANY NAME GEOPROJECTS INTERNAnONAL tNC. WELL DRILlER'S UCENSE NO. 54413M 
(Type or prlnt) 

"""'ESS 8834 CtRCLE DRIVE AUSTIN TX 78738 

(Sl r.e' O&r,. ~ J. 
(City) (S tete) (Zip) 

(Signed) ANTONIO LANDEROS ', .. .. .., , •. (Slgnad) 

(Ucensecs Well Dri llat) (R. gillered DrllI, r Tralne.) 

Pl ..... n . ch alecfrlc log, ehemlcal anelYl ls, end other partlnent Information, If I Vllllbl., 

TNRCC 0199 (Rev. 09 01 93) . TNRCCOOPY 



Send onalnal coov bv certified mall 10: ITOLRI-IWWOfPIP). P.O. Ball 12157 AusUn TX 78711 Pl6ass US" blBck ink. 

Te .. a Wale' Well Drlner. Advlaory Council 
ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157 

PrivllflgS Notlu on Revflrsll SidB WELL REPORT AuaUn, Tx. 78711 

1 800 803 1202 EXT. 1 

1) OWNER USAFILMTAS ADDRESS P.O. BOX 748 FORTWOATH TJ( 715101 
INAME) (Str&81 or AFO) ICily) (Stale) IZI.) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TJ( 715108 STATE GRID. 32·13-8 

(Streel or RFD) (City) (SI&le) IZI. ) 

3) TYPE OF WORK (CMck): 4) PROPOSED USE (Check): .!J Monitor LJ Envlr()(lmentaJ Soli Boring ~ Domeslic 5) 

AI New Well C ~lno = IndullriaJ C irrigation = InJeCli()(l L Public Supply = De-watering -L.J Testwan 

o RecondilJonlng C P1ugg1ng II Public Supply well, were plan. aubmitted 10 the TNRCC ? :: Vee O No 
• 

" WELL LOG: E4 DlAMETER OF HOLE 7) DRILUNG MEntOD (Ch.ek): o Driven 

Date Drilling ola. (In.) From (ft.) T. Ifl .) o Air Rotary o Mud Rolary o Bortd 

Started: 4/19 11 2000 " 0 .. o Air Hammer o cable Tool C Jelled 

Completed: 4"9 11 !Q.Q9 00 Olher HOU.OW STe.4 AUGER 

J 
From(ft.) T.III . ) o.acrlpUon and color of formation matarl.1 8) Borehole Completion (Check): = Open Hole ...,; Siraight Wall 

.3 CXN:IEE - Underreamad ~ Gravel Packed -0 - _ Other 

.3 5 SILTY CLAY, LT. GRAY II gravel packed give inlerval ... lrom • II. I • 7.5 Ii . 
5 '0 ClAYEY SiLT, LT. BROWN 

'0 ,. GAAveu. Y SANO. PINK CASING, BLANK PIPE, AND WELL SCREEN DATA: ,. 30 ClAYEY SILT. REDOISH YB.LOW New Sleel, Plal tlc, etc. Gogo 

30 33.6 GRAVELLY SILT WICLAY Oia. .r Pert., Siolled, etc. Setting III.) Casting 

(I n.) Used Screen MIg., II Commercial From T. Scr .. , 

0.5 leJI'EAATUAE B.ECTRClOE 0.0 16.5 

0.' 'SP1DE1r PAOeE 0.0 3' 

9) CEMENTING DATA [RULE 336.44(1)J 

Cemented Irom 0 II. I. 5.5 Ii . No. 01 sacks used _3_ 

Bonlonlle Irom 5.5 II. I. --"- Ii. & _ '_3 __ II. I. 13.5 Ii 
Benlonlte trom 19.5 II. 101!:!... Ii. & E.:.L II. I. 24.4 Ii 
Graphite from 7 II. I. -1L Ii . & ..!.!.L II. I. 19.5 Ii 
Graphlle Irom 19.8 II. to 23 .8 Ii . & ~ II. I. 32 .5 Ii 

13) TYPE PUMP: NIA = Turbine 
- J.I - Submersible .-: Cylinder - --_ Olher 10) SURFACE COMPlETION 

-
Depth 10 pump bowls, cylinder, jel, elC .. Ii . - Specified Surface Slab Installed (Rule 338.44(2)(A)1 = Specilled SI8el Sleeve Installed IRuie 338.44(3)(A)1 

14) WELL TESTS: NfA .: PUiess Adapter Used [Rule 336.44(3)(bll 

Type lest: -
"""" 

- Ballor 
.-

Jetted - ESlimaled XI Approved Alternative Procedure Used IRuie 338.711 - - - -
Yield: gpm with ft. drawdOwn after hr~ 11) WATER LEVEL: NfA 

15) WATER QUALITY: Static level ft . below land surface Dale 

Old you knowingly paneltal. any strata which contained undesirable Aneslan flow gpm. Date 

constltuenls? 

:! Yes X No Jr yea, tubmit "REPORT OF UNOESIRABLE WATER" 12) PACKERS: NfA Type Depth 

Type 01 weter? Oepth 01 strata 

Was a chemical analysis made? - V .. - No 

I hereby cerury that this well was drilled by me (or under my supervision) and thl t each and all 01 the statement. herein ara true to the besl 01 my knowledge end bellal. I 
understand that fallure to complete items 1 thru 15 will rasull in the log(s) being returned lor completion and rasubmillai. 

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S UCENSE NO. 2U7M 
(Type 0( print) 

ADIlRESS 8834 CIR~ DRIVE AUSTIN TJ( 78736 

(Slf't 0rt.FD) .Cb 
ICily) (Slata) IZI.) 

(Signed) AMADOR HINOJOSA ...I ,. .<II ... (Signed) 
(Ucensed Well Driller) I (Registered Driller Trainee) 

PI.ase enach el.elrlc log, chemical .... ly.I., and other per1lnenl InformaUon, It available. 

TNACC.Q199 (Rev. 09.Q1 93) 



( 

Send o"olnal coov bv certified melllO: ITDLR)-(WWOIPIP).. P,O. Box 12157 Au.tln TX 78711 

ATTENTlON OWNER: ConfldtJntl.lity 

Privilege Notice on Reverse SkM 

1) OWNER USAF/LMTAS 
(NAME) 

2) ADDAESS OF WELL: 

State 01 Texas 
WELL REPORT 

ADORESS P.O. BOX 748 
(StrMI or RFD) 

PI~8SIJ use black Ink, 

Texa. Wltlr Well Orll'-,. Advltory Council 
P.O. Box 12157 

AUIUn, Tx. 78711 

1 800 803 1202 EXT •• 

FORT WORTH 
(City) 

TX 
(State) 

78101 
(Zip) 

County TARRANT AIR FORCE PLANT ~, BLDG 181 FORTWORllt TX 78108 STATE GRtO' __ ,,,,2:.:·.!-'3::;.,,8,--
(Slr .. t or RFD) (City) (Stlte) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (ChIc;k): ~ Monitor ~ Environmental Soli Boring _ Domestic 

]j Now Well D Otepenlng 

CJ RocondlUonlng 0 _ 
[J IncUICriaf ~ Irrigation L InJecUon c: Public Supply ::: Oe·waterlng C TestweU 

" Puba:: &Ippty wtII, were r:Mans submitted to Ihe TNRCC? U V" 0 No 

I) WELL LOG: ___ =E5'--__ f--:::--::-.:''''''''"''""''=r'7=:.:.OF",:-,HOc::;:LE=-::-:::-:---l 
0. .. Drilling DIa, (in.) From (ft.) To (It.) 

Started: 4'28 18 g!Q.9 '" 0 31." 

Comp~ed: "'26 18 2000 f----+----+- ---J 

7) DRILUNO METHOD (ChlClk): 

o AIr Rotary 0 Mud Aolery 

o AIr Hammer D Coble Tool 

00 Other HCU.OW STEM AUGER 

o Driven 

o 80red 

D Jeltld 

5) 

• 

From(fI.) To(ft.) DeacrlpUon .nd color of tol'mllllon InItIrll' 8) Boreho~ Complellon (ChlClk): c:: Open Hole := Straight Will 

.-
0 .3 ClCN::I£IE = U!ldemlamed 00 Gravel Packed '_ Olher _______ _ 

. 3 • SILTY GRAVEL. V. PALE BROWN II gravel packed give Interval ... lrom 8 It. to _ -""'.',-_It. 

• 9 a.A YEY SII. T, REDDISH YB.1.OW 

9 16 SANOY GRAIia. REDO!SH YEllOW I. 22 CLAYEY SILT, STRONG BROWN 

22 27 CLAYEY SILT, YElLOYIISH RED 

27 31 ." SllTYCLAV, YEll.O'NISH RED 

13) TYPE PU .. P: N/A -_ Turbine [! Jet - $ubmetSIbMI = ~dar 
_ Olh" __________ _ _________ _ 

Depth to pump bowls, cylinder. let, etc., _ ___ II . 

14) WEU TESTS: N/A 

Typ. 1.11: U Pump Bailer Jelled Eilimaled 

VIe<d: gpm with ft . drawdown after 

15) WATeR QUAUTY: 

Did you knowingly penel(lle any strata which conlMlld undesirable 

constltuente? 

_ V" t No If yea. submit 'REPOATOF UNOESIRABlE WATEA' 

Type of water? --;-:--.-::-='7.C 
Was a chemical analy.ls mlde? _ Vee 

Oeplh 01 .(llI 

No 

hrs. 

CASING, BLANK PIPE, AND WEU SCREEN DATA: 

Now Steel, Plastic, etc, Gage 

OIL or Perf., Slatted, etc. Satllng (It.) Casllng 

(In.) Uoed Screen MIg .. II Commercial From To Scree. 

0 .' IDf'ERATLRE ELB:TROOE 0.0 16.5 

0 .' "SPICER' PROBE 0.0 11 

I) CEMENnNO DATA (RULE 338 .• "(1)1 

Cemented from 0 It. 10 ,., II . No. 01 tacks uud _ 3_ 

Bentonitl from ,., II. 10 _8- It. & _ 1_3 __ It. 10 15.3 " 8entonlte Irom 19.5 II. 10 ~It . & .ll-. II. 10 25 .5 " Graphltl from 9.' II. 10 ----1..!.. II . & l!.L II. 10 19.5 " Graphite lrom 20 .5 It. 10 ~II . & ~ II. 10 31." " 
10) SURFACE CO"PLETION 

: Specllled Surface Slab Installed (Aule 338.44(2)(A)] = Specilled Sleel Sleeve Inltalled {Rule 338.44(3){A)) = Pille .. Adapte, Used {Aule 338 .• "(3)(bll 

X: Approved Altemative Procedure Used IRule 338.711 

II) WATER LEVEL: NIA 

SIalic level ft. below land lurface Date 

Aneslan Itow Clpm . Date 

12) PACKERS: NIA Type Depth 

I herlby certify Ihallhls' well wal drilled by me (or under my IUpervlsion) and that each and all 01 the statements hareln are true to the best 01 my knowledge and bellel. i 
understand that lailure to complete Items 1 thn! 15 will rtsull in the log(s) being returned lor complltlon and r,submittal. 

COMPANY NAME _____ ...:::G"'EO"'PR=O.J=ECTS";"'-'I!!NTEANA,.,,::;::::;'T1O=NA"'L'"I'-'N::::C.~ ____ _ 
(Type or print) 

8830t CIRCLE DRIVE 

(SlrMI °nO) .f. 1. 
(Slgnld) .,,",,~'~NTqgO~NI~O~LAN~!!OER§!!!OllSL-f/~~ /.~.~ dz..ra;.-"'-A~..cw.II2.. _____ _ 

(Ucenaed We" Driller) t..,...' 

WEU DRIUER'S UCENse NO. 5 .... ,3 .. 

AUsnN 
(Clly) 

(Signed) 

TX 78738 
(Slate) (Zip) 

(Registertd Driller Trainee) 

P ...... ttach -.ctrtc 109. chemicil 1n.IYIII, .nd othlt' pertln.nt InformlUon, It av.l~ble. 

TNRCC-0199 (Aev. 0901 93) 



Send orlQlnll.l copy by certi lled mall to~ fTDLRHWWD/PIP), P.O. Box 121 57 Austin TX 78711 Pleas6 US8 black Ink. 

raxa. W.ter Well Drlllera Advisory Council 
ATTENTION OWNER: Confldenrfallty State ot Texas P.O. Box 12157 

Privilege Notice on RBvsl'$e SIde WELL REPORT Auatln, Tx. 78711 , 800 803 11202 EXT. 9 

1) OWNER USAF/LMTAS ACORESS P.O. BOX 748 FORTWORTH TX 76101 
(NAME) (Street or RFD) (Clly) (Slala) (Zip) 

2) AccRESS OF WELL: 
Counly TARRANT AIR FORCE PLANT 4! BLcG 181 FORT WORTH TX 76 108 STATE GRID' 32-13-8 

(Street or RFD) (Clly) (Slale) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 1(1 Monitor _ Environmental Soil Boring - DomesUe S ) 

00 New Well 0 Deepening ~ Induslrlal ::: Irrlgallon L tnjecllon ~ Public Supply 0 De-watering -L.. Testwelt 

o Recondillonlng o Plogglng If Public Supply well. were plans submitted to the TNRCC ? o V" 0 No • 
6) WELL LOG: E6 DlAMETER OF HOLE 7) DRILUNG METHOD (Check): D OrNen 

c .te Drilling Dla. (In.) From (ft.) To (fl.) o AIr Rotary o Mud Rotary ::::J Bored 

St.rted: 4/24 19 2000 14 0 33 CJ AIr Hammer o Cabl. Tool o Jelled 

Completed: 4124 '9 2000 Iii Other HOt.l..ON STEM AUGER 

J 
From(ft.) To(1t,) De.crlptlon and color of formatIon material 8) Borehole Completion (Check): _ Open Hole _ Slraight Wall 

0 .3 COCFETE - Underreamed X Gravel Packed -- - Olher 

.3 5 SILTYa..AY, LT. GRAY If gravel paCked give Interval ... from , ft. 10 7 II. 
5 15 SILTY ClAY, REDDISH YELlQIN 

'5 33 a..AYEV SILT, REDDISH YEllOW CASING, BLANK PIPE, AND WELL SCREEN DATA: 

New Steel, Plastic, etc. Geoe 
Dla 0' Perf., Siottad, elc. Seiling (fl.) casting 

(In.) Used Screen Mfg., If Commercial F,om To ScrlHIn 

O.S TEMPERATURE EL.ECTROOe 0.0 16.5 

0. 5 'SPIDER" PROBE 0.0 32.0 

0) CEMENTING DATA [RULE 338.44(1)) ( 
Cemented from 0 ft. 10 5.5 II . No. 01 sacks used _ 3_ 

Bentonite lrom 5.S ft . 10 --,- fl . & _'_3 _ _ II. 10 13.5 II 

Bentonite from 19.5 II. 10 ~It. & ..ll-- II. 10 26.5 II 

Graphlle from 7 fl. 10 ~II . & ..!l:.L ft . 10 19.5 II 

Graphite Irom 20 ft. 10 --l!.' 1. & ~ II. 10 32.5 II 
13) TYPE PUMP: NfA = Turbine ..:::; Jet - Submersible - Cylinder - --_ Other 10) SURFACE COMPLETION -Oe!)lh 10 pump bowls. cylinder. tel , ele., II. - Specilled Surlace Slab Installed (Aule 338.44(2)(AlJ = Specilled Sleel Sleeve Installed (Rule 338.44(3)(A)] 

'4) WELL TESTS: NfA = Pitloll Adapter Used (Rule 338.44(3){b)1 

Type test: - Pump -
Baller - Je tted - Estimated X, Approved Allernatlve Procedure Used (Aule 338.71 1 L - - -

Yield: gpm with II. drawdown alter hrs. 11) WATER LEVEL: NIA 

'5) WATER QUALITY: Sialic level II. below land Burlace Date 
Old you knowingly penetrate any strata which contained undesirable Artasis" Ilow gpm. Date 
consllluents? 

C Vee :&i Na II yes. submil 'AEPORT OF UNDESIRABLE WATER" '2) PACKERS: NfA Type Depth 

Type 01 water? Oe~ 01 strala 

Was a chemical analysis made? - V .. - No 

I hereby certify that this well was drill8d by me (or undar my supervision) and thai each and all of the slatements herein are Irve 10 the best 01 my knowledge and bellel. I 
understand that lallure 10 complete Items 1 thru 15 will result In the 100(S) being returned lor completion and resubmlttal. 

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S UCENSE NO. 54413'" 
(Type or print) 

ADDRESS 8834 aRCLE DRIVE AuSTIN TX 78 736 

(Slr-w.. /a.I (CitV) (Stala) (Zip) 

• (Signed) ANTONIO LANDEROS (Signed) 
(Ucensad Well OrIller) (Registered Orlll.r Trelne.) 

Pl .... attach electrIc log, chemical an. lyala, and other pertinent Information, If nell.ble. 

TNRCC 0199 (Rev. 09-01 93) TNRCCCOP'/ 



Send orioInal C1:lDV bv certified mail to: ITDLRl-lWWDlPlPt P.O. Ba. 12157 AustIn TX 78711 F'le8se use black ink. 

Tex .. W"er w.n Driller. Advisory Council 

ATTEN110N OWNER: Confidentiality State of Tex.s P.O. Box 12157 

Privit.ge Notles 00 Reverstl Side WELL REPORT Austin, Tx. 78711 

1 800 803 9202 EXT. 9 

1) OWNER USAF/UITAS AllORESS P.O. BOX 748 FORT WORTH TJ( 76101 
(NAME) (Street or RFD) (Cit,) (Slale) (Zip) 

( 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TJ( 76108 STATE GRID' 32-13-8 

(Street or AFD) (Cit,) (State) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): l!J Monitor o Environmental Soli Boring - Domeltlc 5) 

I~ NewWeU W Deepening - Indultrial - ~ Injection ;:: Public Supply .:: Ce-waterlng ~ Tastwen - _ Irrigallon 

;--; RecondItioning o P1uggl", II Public Supply well, we,. planl lubmlned to the TNRCC ? ::! Vee LJ No • 
0) WELL LOG: E7 DIAMETER OF HOLE 7) DRILUNG METHOD (Check): o O""on 

DIlle Drilling Ola. (In.) From (fl.) T. (II.) o Air Rotary o Mud Rotary o Sor •• 

Started: 4/26 19 iQQ9 '4 0 34 D Air Hammer o C4bIe Too< [j Jetted 

Completed: M:26 18 2000 00 Other HOO.ON STEM AUGER 

J 
FrorD(tt.) To(It.) Description and color of formation materlll ') Borehole Completion (Check); _ Open Hole ~ Siraighl Wall 

0 .3 roaE1'E ~ UndelTaamed [!] Gravel PaCked -
_ Olher 

.3 0 GRAV8.lV SILT, PALE BROWN II graval packed give Inlerval ... lrom 6 11. I. 7 i! . 

• 2' ClAYEY SIlT. STRONG BRC1MII 

21 2. ClAYEY SILT, YElLOWISH REO CASING, BLANK PIPE, AND WELL SCREEN DATA: 

2. 34 ClAYEY SILT, BAOWNISHYEllOW - Steal, Plaltlc, etc. Gage 

DIa. .r Pert., Sioned, elc. Seiling (11.) Casllng 

(In.) Used Scraen MIg., II Commercial From T. Screen 

0.' TEM'ERAT\JAE B.EC'fFIJOE 0.0 16.5 

0.' "SPIDER' PROBE 0.0 32 .0 

0) CEMENTING DATA [RULE 338.44(1)1 

C.mented Irom 0 11. t. 5 .' i! . No. 01 sacka used _ _ 3_ 

Bantonlle Irom 5.5 It . to _B_ i! . & _ '_3 __ 11. I. 13.5 i! 
( 

Bentonite hom '9 11. ,. ~It. & -'-'- 11. t. 25.7 i! 

Graphlle from 7 11 . ,. _ '_3_i!. & .!.!..L 11 • I. '9 i! 

Graphite lrom '0 11 . I. ---1.!,1I. & ~ 11. to 34 i! 

13) TYPE PUMP: N/A - - - -
Turbine Jet Submerslbla Cylinder - - - --_ Olher 10) SURFACE COMPLETlON 

Depth 10 pump bowls, cylinder. j.I, .tc., i! . : Specllied Surlace Slab Inllelled [Aule 338.44(:21(All -
- Specilled Steel Sleeve lnslalled (Rule 338.44(3)(A)] 

'4) WELL TESTS: N/A = PUlaas Adapter Usad (Rule 338.44(3)(b)) 

Type test: : Pump - Baller 
-

Jetted - Estimated ~ Approved AlterneUve Procedure Used (Rule 338.711 - - -
YIeld: gpm with II. drawdown after h,.. 11) WATER LEVEL: N/A 

'5) WATER OUAUTY: Sialic 'evel •• below land l urfaca Data 

Old you knowingly penetrate any str.ta which contained undesirable Artellan !low gpm. Dala 

consti tuents? 

- V .. jj No 1/ yes. aublnll"REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A Type Depth -
Type 01 waler? Depth 01 strata -Waa a chemical anatyeis made? V .. No - -

I hereby certlly thai this wett was drilled by ma (or under my supervision) and that each and all 01 the I tatements herein ere Irua 10 Iha best 01 my knowledge and betlel. I 
und8r8tand that lallure 10 complete IIams 1 thru 15 will result In the log(s) being returned lor completion and resubmlttal. 

COIFANYNAME GEOPROJECTS INTERNAllONAL INC. WELL DRILLER'S UCENSE NO. 54413M 
(Type or print) 

ADCIESS 8834 CIRCLE DRIVE AUSTIN TJ( 78738 

(Slr"to~x /J. (Cit,) (S lata) (Zip) 

(Signed) ANTONIO LANDEROS (Signed) 

I 
(Uten8ed wen Driller) , (Ragistered Drillar Traln,e) 

PI .... enach electrIc log, chemIca' analys's, snd other pertinent Informallon, " available, 

TNRCC-0199 (Rev. 0901 93) 



Send orlolnal coov bv cenilled mail 10: fTDlR~-{WW DIPIP\. P.O. BOlli 121&7 AusUn TX 78711 PI88sa usa black Ink. 

Tans Water Well Drllle,. Ad\llsory Council 

I ATTENT10N OWNER: C<JnflMntislity State 01 Texas P.O. 80x 12151 

Privilege Nollea on Reverse Side WELL REPORT Austin , Ta:. 78711 

1 800 B03 11202 EXT. 9 

1) OWNER USAFILMTAS ADDRESS P.O. BOX 148 FORT WORTH TJ( 76101 
(NAME) (StrHI or RFD) (Clly) (Slale) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TJ( 76108 STATE GRID' 32·13·B 

(Slreel or RFD) (Clly) (Slale) (Zip) 

3) TYPE OF WORK (Ch.ek): 4) PROPOSED USE (Cheek): 00 Monilor ~ En\llronmental SoIl Boring ;:J oemeslle 5) 

]) NewWell CJ Deepening = Industrial = Irrigallon o Injection ~ PubliC Supply 8 De.waterlng [j T8Itwel1 

LI Recondilloning [J PI"",I"" II Public Supply well, were plans submll1td 10 the TNRCe ? o y., O No • 
B) WELL LOG: VR 1 SID CMAME'JER OF HOLE 7) DRILLING METHOD (Check): o Driven 

D.t. Drilling ola. (In.) From (ft.) To (II.) o Air Rotary o Mud Ao .. ry o Bored 

St.rted: 4/27 11 2000 8 0 25 o AlrHammer o Cable Tool Cj Jelled 

Completed: 4/27 11 2000 00 Olher HOllOW S1EM AUGER 

.t 
From(ft.) To(It.) DelCription end color of lonnatlon mllerial 8) Bo,ehole Completion (Check): _ Open Hole -.! Straight Wall 

0 •• <XN:J£IE - UndelTeamed 00 Gr8\111 Packed ~ Other -
•• 5 SILTV GRAVEL LT. GRAY If gra\lel padted give Inlerval ... from 4 It. 10 9 II. 
8 10 ClAYEY SILT, BAOWNISHY8J..OW II gravel packed gl\le Inlerval ... from 11 It. 10 25 11.-
21 .0 CLAYEY SILT. REDOISH VEU.OW CASINO, BLANK PIPE, AND WELL SCREEN DATA: 

N,. Sleel, Plastic. elc. Gogo 

0Ia. 0' Perf .• Sioned, etc. Setting (II.) Casling 

(In.) Used Screen Mig .. II Commercial F=> To ""eon 
2.0 .eN SCH 40 CPVC RISER 0 .0 4 .0 

'.0 .eN SQi 40 CPVC RISEA 0 .0 13.0 

2.0 .eN SCH 40 CPVC SCREEN 4 9 .010 

2.0 .eN SCH 40 CPVC SCREEN 13 17 .010 

9) CEMENTING DATA [RULE 338.44(I)J ( 
Cemented Irom 0 It. 10 2 II. No. 01 sacks used ~ 
aenlonlte from , II. 10 -'- It . & -'-- II. 10 11 II 

13) TYPE PUMP: N/A - Turbine - Jel - Submeralble = Cylinder - - --_ Other 10) SURFACE COMPLETlON -
Depth 10 pump bowls, cyQnder. jel, Ite., II . - Sp.cllled Surface Slab Installed [Rule 338.44(2)(A)1 = Sp.cllled Sleel Sleeve Installed (Rule 338.44(3)(A)1 

14) WELL TESTS: NIA = Pille .. Adapter Used (Rula 338.44(3)(bll 

Type leSI: - Pump - Baller - Jelled - Estimated X Appro\led Allemall .... e Pl'OCedure Used (Rule 338.71J L - - -
Yield: gpm wllh ft . drawdown afler .'t. 11) WATER LEVEL: N/A 

15) WATER QUALITY: Sialic level II. below land turtace Date 
Old you knowingly penelrale any strel8 which contained undesirable Aneslan flow gpm. Dale 
consllluenlS? 

- Y .. OO No If yes. submIt "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A Type Deplh -
Type 01 waler? Depth 01 strala 

Was a chemical analysis made? - Y .. - No 

I hereby cenlfy thai Ihls well was drilled by me (or under my supervision) and thai each and att 01 the stalements herein arB lrue to Ihe besl of my knowledge and bettel. I 
undersland Ihal lallure 10 complete hems 1 Ihru t5 will resuilin the log(.) being returned for completion and re.ubmlnat. 

COMPANY NAME GEOPROJECTS INTERNAnONAL INC. WELL DRIlLER'S UCENSE NO. 54413M 
(Type or print) 

ACORESS 8834 CIRCLE DRIVE AUS'nN TX 78738 

(S""'~ ~" 
(Clly) (Slate) (Zip) 

(Signed) (Signed) ANTONIO LANDEROSi) 
(licensed WeU Driller) (Reglatered Driller Tralne.) 

Pl .... aU.ch el.etrlc log, chemical .nely.I., and oth., pertinent Inlormatlon, It avall.ble. 

TNRCC-OI99 (Rev. 09-01 93) 



Send orlQlnnl copy bv canlUed mall 10; {TDLRHWWD/PIPi, P.O. 8011 121 57 Austin TX 78711 Please U~8 black Ink. 

Te ... Water WIll O,lIIer, Advisory Council 
ATTENTION OWNER: Confidentiality State 01 Texas P.O. Box 12157 

Privi/egB No/let on Reverse Side WELL REPORT Au.Un, Tx. 78711 

1 800 803 9202 EXT. 9 

( 1) OWNER USAFn..MTAS ADORE .. P.O. BOX 748 FORT WORTH TJ( 78101 
INAME) (Slreet or AFD) (Clly) (Slate) IZlp) 

2) ADDRESS Of WEll: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TJ( 76108 STATE GRID. 32·13·8 

(Slru l or RFO) (Clly) (Sial') IZlp) 

') TYPE OF WORK (Check): 4) PROPOSED USE (Cheek): .! MonUor :..... Environmental Soli Boring -' Domestic 5) 

00 New Well C Deepening - Industrial = Irrigation : InJ.cllon = Public Supply = D.-watering Teslweil - w 
o Reconditioning c: Plugging It Public Supply well, were plans submltled to the TNRee 1 - V .. o No - • 

6) WEULOG: VR 2 SID DIAMETER OF HOLE 7) DRILUNG METHOD (Check): o Driven 

Data Drilling ola. (In,) From (11.) To III.) o Air Rotary :: Mud Rotary [] Bored 

Started: 4/28 1 8 ggQQ B 0 25 Cl AIr Hammer :J Cable Tool D Jetted 

Compl.ted: 4/28 19 2000 00 Other HClU..0YI STEM AUGER 

~ 
From(II,) Tolfl.) Deacrlptlon and color of formation mlterlal 8) Borehole Completion (Check): _ Open Hole _ Straight WaU 

a:tO£TE - Underreamed jj Gra ... el Packed -
0 ., - _ Other 

.3 5 ClAYEY SILT, PINK If gra ... el packed gl..,e Interval ... from 4 II. 10 9 It . 

5 B SILTY ClAY, PINK If gra..,el packed give Interval ... from 11 II. 10 25 ft ,_ 

B 25 o..AY~ SILT, LT. BROWNISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA: 

New Steel, Plastic, etc. Gage 

<>a. .. Perl ., Slo!led, etc. Seiling lit .) Casling 

(In.) Used Seteen Mig .. if Commercial F<Om To S¢ .. n 

2.0 t'I2N SCH 40 CPVC RISE~ 0.0 ' .0 

2.0 t'I2N SCH 40 CPVC ~ISER 0.0 13.0 

2.0 t'I2N SCH 40 CPVC SCREEN 4 " .010 

2.0 t'I2N SCH 40 CPVC SCREEN 13 17 .010 

9) CEMENTING DATA [RULE 338.44( 1)J 

( Cemented from 0 It. 10 2 It . No. olaacks u$8d ~ 
Bentonite from 2 '1. 10 

__ ,_ It. & -"- It. 10 11 It 

13) TYPE PUMP: NIA _. .. 
Turbine Jel Submersible Cylinder - - -- . - Other 10) SURFACE COMPLETION 

-
Depth to pump bowls, cylinder, [el . etc .. It . - Specified Surface Stab Installed [Rute 338.44(2)(A)J 

.:: SpecllJed Steel Slee..,e Installed (Rule 338.44(3)(A)J 

14) WELL TESTS: Nf A .:. PUlea_ Adapter Used (Aute 338.44(3)(b») 

Type test: - Pump - BailM - Jelled - Estimated x: Approved Alternative Procedure Used [Aute 338.711 - - - -
Yield: gpm with It. drawdown alter h<s. 11) WATER LEVEL: NfA 

15) WATER QUAUTY: Stolle le .... el •• below land surface Date 

Did you knowingly penetrate any strata which contained undesirable Artesian 1I0w opm. Date 

constituents? 

- V .. i No 11 yes. $UbrTlil "REPOAT OF UNDESIRABLE WATEA' 12) PACKERS: NfA Type Depth -
Type of water? Depth of strata 

Was a chemical analysis made? - Ves .. No 

I hereby certlty that this well was drUled by me (or under my supervision) and that each and all of the statements herein are true to the best 01 my knowledge and bellet I 
understand that failure to complete Items 1 thru 15 will result In the log(s) being returned for comptetion and reaubmlllal. 

COMPANY NAME GEOPROJECTS tNTEANATlONAL INC. WELL ORIL.LER'S UCENSE NO. 54413M 
(Type or print) 

,ADDRESS 8834 CIRCLE DRIVE AUSTlN TX 78736 

IS"'~ /..L (Ci l y) (S ta te) (Zip) 

\ Slgned) ANTONIO LANDEROS _""l (Signed) 
(Licensed Well Driller) , (Registered Driller Traln.e) 

Pl .... ettach .Iectrlc log, chemical . n.ty.la, end olher pertinent Informallon, If e..,ell.ble. 

TNRCC·Ot 99 (Aev. 09-01·93) 



~end .o.!1glnal COD\ b Mlfled mall 10: ITDlRI.tWWDIPIP1. P.O. Box 121157 Au.tln TX 78711 PltlfJS8 US8 blBck Ink. 

T.x .. W.t.r Wall Orlllar. Advisory Council I A'ITENTION OWNER: ConfidentJlJlify State of Texas P.O. Box 12157 PrivilfIfIB Notice on RfJWH'$6 SIde WELL REPORT AUltin. Tx. 78711 
, BOO 803 9202 EXT. 9 

1) OWNER USAFILMTA$ ADDRESS P.O. BOX 748 FORT WORTH TX 78101 (NAME) (Street or RFD) (City) (State) (Zip) 2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 SlDG t81 FORT WORTH TX 71S108 STATE GRID. 32·13·8 (Street or RFO) (CIly) (Stale) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): A Monitor _ Environmental Soli Boring _ Domestic , ) 
[jj NewWatt C Oeepenlng = Industrial :J Irrigation = Injection c: P\JblJc Supply : De·waterlng 

- r,alWell -o Recondltlonlng o Plugging II P\Jbtic Suppty well, were pllns submitted to the TNRCC ? :::J Vee - No - • 0) WELL LOG: VR 3 SID DIAMETER OF HOLE 7) DRILUNG METHOD (Ch.ek): 
, 

Driven <-D." Drilling Ola. (In.) From (h,1 To (II.) C Air Rotary C Mud Rotary 0 60 ... 
Stert.d: 4/18 19 2000 • 0 25 CJ Air Hammer CJ Cabl. Tool ~ Jetted 
Compl.t~: 4/18 " 2000 :j} Other HOl1.ON STEM AUGER 

J From(n.) To(fI.) DalCrtptlon .nd color 0' 'ormation m.t.rLlI 8) Bor.hol. Compl.tlon (Ch.ek): ~ Open Hole _ Straight Wan 
0 .3 ~ - Underreamed jj Gravel Packed -- _ Oth.r .3 5 SILTY CLAY. l T. GRAY.QRAYISH TAN II gravel packed give Interval ... from 4 It. 10 , II. , 10 CtAYEY SILT, LT. 8AOWN " gravel packed give Interval ... from 11 It. 10 25 11.-10 17 GRAVEU.YSANO, PINK CASING, BLANK PIPE, AND WELL SCREEN cATA: 
17 25 ClAYEY SU, REODISH YB.L.OW New Steel, Plaltlc, elc. Gage 

""'- 0' Perr., Slotted, etc, S.ttlng (11.) Casting 
(In.) Used Screen Mfg .• II Commercial FIOm To SCI .. n 
2.0 .eN SCH 40 CPVC RISER 0.0 4.0 
2.0 .eN SCH 40 CPVC RISER 0.0 13.0 
2.0 .eN SCH 40 CPVC SCREEN 4 , .010 
2.0 .eN SCH 40 CPVC SCREEN 13 17 .010 
0) CEMENTING DATA [RULE 338.44(1)] 

Cemented from 0 II. 10 2 II . No. of sacks used .-:lL 
Bentonite from 2 It. to _3_ II . & _,_ It. to 11 II 

13) TYPE PUMP: NIA - Turbine - Jot = Submersible 
- Cylinder - - -

'- Other 10) SURFACE COMPLETION 
Depth to pump bowls, cylinder, Jel, etc., II . = Specified Surfac. Slab Installed [Rule 338.44(2)(All 

:: Specified Steel Sleeve Installed (Aule 338.44(3)(AlJ 14) WELL TESTS: NIA : Pltless Adapter Used IRuie 338.44(3)(b)J 
Type tesl: = Pump 

- BaUer - Jelled - Estimated "&:' Approved Alternative Procedure Used [Rule 338,711 - - -
YIeld: gpm with ft . drawdown after h,. 11) WATER LEVEL: NIA 

15) WATER QUAUTY: 
StaUc leval ft . below lend surface Date Old you knOwingly penetrate any strata which contained undesirable Artesian flow gpm. Dale constltuente? 

C Vee ANo II yea, StbmII "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/' Type Depth 
Type 0' water? Depth 01 ,Irata -Was a chemical analysis made? Veo No - -

I hereby certify that this well was driled by me (or under my supervision) and that each and all of the stat,menls herein are true to the best of my knowledge and belief. I understand that failure to complete ilems 1 thru 15 wlll result In the log(s) being returned lor completion and resubmlttal. 

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S UCENSE NO, 2897M 
(Type or print) 

ADDRESS 8834CIR~ AUsnN TX 7873. 

:"tj .I'A QJ: (Clly) (Sta"l (Zip) 
(Slgn.d, •• (SIgned) " I W.D Onll.,) I (Registered Driller Traine.) 

Pl .... anech .I.etrlc log, chamlc.1 .'Ilysls, .nd other pertinent Inlormatlon, II sv.lI.ble. 
TNRCC-0199 (Rev, 09-01 93) 



S9nd oriolnnl CODY bv cer1llied mall 10: fTDLR)..(WWDIPIP\, P.O. Box 12157 Austin TX 78711 Please use black Ink. 

T •••• Water Wall Drmar. Advllory Council 
ATTENTION OWNER: eonfldentlanty State 01 Texa. P.O. Box 12157 

PrMlBgB Notice on Reveru Side WEll REPORT AUIUn, Tx. 78711 

1 800 803 9202 EXT. 9 

( 1) OWNER USAF/LMTAS AllllAESS P.O. BOX 748 FOATWORTH TX 78101 
(NAME) (Street or AFO) (Clly) (Stata) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TX 715108 STATE GRID. 32·13·8 

(Sltee l or RFO) (Clly) (Sial.) (Zip) 

3) TVPE OF WORK (Check): 4) PROPOSED USE (Check): .!J Monitor _ Envlronmenlal SOU Boring S Dom"tlc ') 

]I NewW" = Deepening - - :J In/action c:: Public Supply ~ De·watering ~ T.stwaU -: Industrial -.J Itrlgallon 

o Reconditioning = Plugging If Public Supply well, wet. ptans submlned 10 the TNRee '1 = Vee 
Cj No 

• 
II WEULOG: VR 4 SID DtAMETER OF HOLE 7) DRIWNO METHOD (Check): C D""on 

Oat. Drilling Dla. (In.) From (It.) To (fl.) o Air Rotary o Mud Rotary c: Bored 

Slarted: 4/27 11 2000 8 0 2. C Aw_ C Cabje Tool -'-' Jelled 

Complet.cf: ./27 1I~ 00 Other HOU.ON STEM AUGER 

.t 
From(U.) To(It.) Deteriptlon and cotor of formation mat.,I., ') Borehole Completion (ChKk): _ Open Hole _ Straight Wall 

0 .3 COO£rE ~ Undenaamed ~ Gravel Packed -_ Other 

.3 • SILlY GRAVEL. LT. GRAY II gravel packed glva lnlatval ... from 4 •• 10 , ft . 
4 6 CLAYEY SILT. LT. BROWN II gravel pack.d give Intetv" •.. from 11 II. 10 2. ft._ 
6 17 GRAV8J.Y SAND, PINK CASING, BLANK PIPE, AND WEll SCREEN DATA: 

17 2. CLAYEY SIlT. REODISHYB.LOW New Steel, Plastic, .tc. Gogo 

OIL .. Perf., SloUed, etc. Sailing (It) Casllng 

(I n.) Used Screen Mig .. II Commercial From To Screen 

2.0 NEW SCH 40CPVC AlSEA 0.0 4.0 

2.0 NEW SCH 40 CPVC RISER 0.0 13.0 

2.0 NEW SCH 40 CPVC SCREEN 4 , .010 

2.0 NEW SCH 40 CPVC SCREEN 13 17 .010 

') CEMENTING DATA (RULE 338.44(1)1 

Cemented from 0 II. 10 2 ft. No. 01 sacks used ---1.L 
Bantonite Irom 2 II. 10 __ 3_ ft . & _,_ II. 10 11 It 

13) TYPE PUMP: N/A 

:::: Turbine - J., - Submersible = Cylinder - -
~ Othar 10) SURFACE COMPLETION 

-
Dapth to pump bowll. cylinder. lal. etc .• ft . - Specified Surfaca Slab InBlalled (Rule 338.44(2)(A)] = Specified Sleal Siaeve Installed IAul. 336.44(3)(A)) 

") WELL TESTS: N/A = PllleBS Adaplet Usad {Rute 338,44(3)(b)J 

Type talt: ="""" - Baller - Jetted - Estlmatad X Approved AII.rnalive Procedura Used (Rule 338,71) - - -
Yield: gpm with It. drawdown alter hfl . 11) WATER LEVEL: N/A 

15) WATER QUALITY: Static level It. below land sunace Dale 
Did you knowingly penetrate any IIrata which contained undesirable Artellan flow opm. Oat. 
consllluants? 

- y" X No II yes, submit ·REPORT OF UNDESIRABlE WATEFt· 12) PACKERS: N/A Type Depth -
Type 01 weter? Deplh 01 strata 
Was a chemical analysiS made? - Yeo - No 

I h.reby certify that Ihls well wal drilled by me (or uooer my supatvlslon) aoo thai each and all 01 the 8181ements herein are tNe to th. besl 01 my knowledg. and belial. I 
und .... tand that lailure to complat. IlIIms 1 Ihru 15 win result In Ih. Iog(.) baing r.tumed lor completion and resubmittat. 

COMPANY NAME GEOPROJECTS INTERNA110NAL INC. WELL DRILlER'S UCENSE NO. 5".'3M 
(Type or print) 

AllllAESS 8834 CIRCLE DRIVE AUS11N TX 78736 

(Slr .. ti1D~ ~.I.. 
(City) (State) (Zip) 

Signed) ANTONIO LANDEROS (Signed) 

I 
(UcenS8<l WeU Driller) (R.glstered Driner Train") 

Pl ..... H.ch e .. ctrle log. chemlcel anely.I., .nd other pertinent Inform.llon, If .vallable. 

TNACC.()199 (Rev. 09 01 93) 



Send orialnal copy by canltled mall to:. (TDLRHWWOIPIPl, P.O. Bolt 12157 Austin TX 78711 Please use black ink. 

Texaa Water Well Otlll .... Advisory Council 
ATTENTION OWNER: ConfidentIality State of Texa. P,O, Box 12157 

Privilllfle Notice on AeversB SIds WELL REPORT AU'Un, Tit. 78711 

1 800 803 9202 EXT. 9 

1) OWNER USAFILMTAS ADDRESS P,O. BOX 748 FORT WORTH TX 76101 
(NAME) (Street Ot RFO) (CltV) (Slalt) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG, 181 FORT WORTH TX 76108 STATE GRID . 32·13·8 

(Slreet or RFD) (CltV) (Slale) (Zip) 

3) TVPE OF WORK (Check): 4) PROPOSED USE (Check): X, Monllor - _ Environmenlal Soil Boring :J Domesllc 5) 

00 NewW,n C Deepenl"" U Industrial = Irrigation = InJecUon LJ Public Supply = ae.waterlng ::J Testwen 

o Recondillonlng C PIUW~. II Public Supply well, were plans submitted 10 the TNRCC ? - V .. C No - • 
5) WELL lOG: VRS S DiAMETER OF HOLE 7} ORILUNG METHOD (Check): C O""on 

Ott. Drilling Ola. (In.) From (ft,) To (ft.) o Air ROlary C Mud Rotary [j Bored 

8 9 - ::J cable Tool c:::: Jetted Start.d: 4/27 11 2000 0 I Air Hammer -
Completed: 4 /27 11 1Q.Q..Q !jj Other HJI.l.OW STEM AUGER 

,j 
From(It.) To(U.) Description .nd color of formetlon meterlel 8) Botahole Compl.tlon (Check): _ Open Hole _ Streight Wall 

0 .3 CXJO£TE - Und.rreamed jJ Gravel Packed -- _ Other 

.3 4 GRAVEU..Y SILT, PINKISH GRAY II gravel packed glva Int.rval ... from 3 ft . 10 9 Ii . 
4 9 C\.JO.Y£Y SILT, REDDISH YB.l.OW 

CASING, BLANK PIPE, AND WELL SCREEN DATA: - Ste.I, PlastIc, elc. Gage 

0Ia. or Perf., Sioned, etc. SetUng (Ii.) Casllng 

(In.) U ... Screen MIg .. II Commercial From To Screen 

2 - SOH 40 CPVC RISER 0 4 

2 - SCH 40 CPVC SCREEN 4 • .010 

9) CEMENTING DATA {RULE 336.44(1ll ( 
C.mented from 0 Ii. 10 2 Ii . No. 01 sack! used ~ 
80ntonit. Irom 2 II . to 3 It. No. 01 sacks used _ ._5_ 
Methad used 

Cemented by ANTONIO LANDEROS 

DIstance to septic system Ileid lines Ii . 
13) TVPE PUMP: NIA Method of verification of above dlslance 

~ Turblna - JOI - Submeralble - Cylinder - - -
w Other 10) SURFACE COMPLETION 

Oepth to pump bowls, cytlnder, Jet, etc .. Ii . : SpecIfied Surface Slab Installed {Rula 338.44(2)(A)J 

-= Specified Steel Sleeve Installed (Rule 338.44(3)(A)1 -") WELL TESTS: Nt. - PIUesl Adapter Used IRuie 338.44(3)(bll 

Type lesl: 
- , 

""'"" 
- Bailer - Jetted - Estimated X Approved Alternative Procedure Used (Rule 338.71 I 

~ - - -
Yield: gpm with II. drawdown aller hr>. 11) WATER LEVEL: NIA 

15) WATER QUALlTY: Slatic level ". below land surface Oate 

Old you knowingly penetrate sny strata which contained undesirable AnGslan !low gpm. Oeta 

constl tuenl s? 

L Yes ij No II yes, submit "REPORT OF UNOeSIRABLE WATER' 12) PACKERS: NIA Type Oepth 

Type 01 water? Depth 01 strala 

Wu • chemical analysis made? - Ves - No 

I hereby cenny thai this well was drilled by me (or under my supervision) snd thai each and all of the "atements herein are true to the best 01 my knowladge and belief, I 
understand that fallura to complete Items 1 thru 15 will result In the leg(s) being returned lor completion and resubmlttal. 

COMPANY NAME QEOPROJECTS INTERNATIONAL INC, WELL DRIlleR'S UCENSE NO, 544t3M 
(Type or print) 

ADDRESS 8834 CIRCLE D~IVE AUSTIN TX 787311 \ 
(Str"t&~ h..L (CIiV) (Sial') (Zip) 

(Slgn.d) ANTONIO LANDEROS r~. (Slgn.d) 
(Licensed Well Driller) (Registered Driller Tralne.) 

Pl ..... n.ch .teetrlc log, chemical an. lyela, end oth.r p.rtln.nt Inform.llon, If tvellabl., 

TNRCC 0199 (Rev. 0901 93) 



Send orioinal coov bv certilied mall 10; (TDLRl~WWOJPIPI. P.O. Box 12157 Austl" TX 78711 Please us. black ink. 

rex •• Wal., Wall Driller. Advisory Council 
ATTENnON OWNER: Confidentiality State of Texas p.o. Box 12157 

PrMlege Notre" on RellefS8 SidtJ WELL REPORT Au.Un, Tx. 78711 
1 800 803 9202 eXT. 9 

( 1) OWNER USAF/LMTAS AIlOAESS P.O. BOX 748 FORT WORTH TX 76101 
(NAME) (Stre.t or AFO) (Clly) (SI811) (Zip) 

2) ADDRESS Of WELL: 
County TARRANT AIR FORCE PLANT .! BLDG. 181 FORT WORTH TX 76108 STATE GRID' 32·13-8 

(Slreel or AFD) (Clly) (SI8Ie) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): ~ Monitor --J Environmental Soli Boring -' Domaalle 5) 

;jj NewWell - Deepening = Indullrial L Irrigation = Injection == Public Supply : Oe.waterlng - Testwen - ..J 

Ii RKOndltlonlng =- II Public Supply wel" were pWll lubmit11td to the TNRee ? = v. - No ~ • 
e) weLL lOG: VRS S otAMETER OF HOLE 7) DRILLING MEll10D (Cheek): o Ot1ven 

oa'e Drilling Ola. On.) From (II,) T. (II.) I:J Air Rotary = Mud Rotary ::::J Bored 

Started: 4/28 19 2000 • 0 • - ,--.J Air Hammer - Cable Tool -, Jelled 

Complet.d: 4/ 28 18~ Ij) Other HCllOW STEM AOOER 

.t 
From(n,) ToIU.) DescrlpUon .nd color 01 formation mltlrlll 8) Borehole Completion (Cheek): C OptnHole ~ Straight Wall 

.3 CCI'OETE J Underr8amed E Graval Packed -0 - Other 

.3 , GRAVEll.Y SILT. PALE BROWN II gravel packed give Intarval ... from 3 II. •• • II . 

CASING, BLANK PIPE, AND WEll SCREEN DATA: 

New S18el, Plastic, etc. Gogo 

CIa. ., Parf" Siolled, ate. Sailing ('1.) Casllng 

(In .) Used Screen Mig., II Commercial F .. m T. Screen 

2 t#2/I SCH 40 CPVC RISER 0 4 

2 t#2/I SCH 40 CPVC SCREEN 4 9 ,010 

') CEMENTING OATA [RULE 338.44(1)) 

Cemented Irom 0 II. •• 2 II . No. 01 sacks use<! ...-dL 
Bentonite Irom 2 II. •• 3 II. No. 01 sacks used _ _ .5_ 

Melhod used 

Cemented by ANTONIO LANDEROS 

Olstanca to septic system lIeld IIne8 II. 

13) TYPE PUMP: Nt. Method 01 verilieatlon 01 above distance -- Turblna - Jol - Submersible - Cylinder - - - -
"""' - Other 10) SURFACE COMPLETION 

-
Depth 10 pump bowls. cylinder. Jat. ate .• II . - Specllled Surface Slab tnstalled [Rula 338.44(2)(A)) 

-- Specil1ed Steal Sleeva Installed [Aula 339.44(3)(A)1 
-14) WELL TESTS: Nt A - Pille .. Adapter Used [Aula 338.44(3)(bll 

Type test: - Pump - Baller 
-

Jetted - Estimated !i Approved AUemative Procedure Used IRuie 338.711 - - - -
Yield: gpm with It. drlWdown after hra. 11) WATER LEVEL: Nt. 

15) WATER QUAUTY: Static leval It. below land suriace Dale 

Did you knowingly penetrate any strata which contained undesirable Artesian now gpm. Data 

constituents? 

- V .. X No " yes, wt;mit 'REPORT OF UNDESIRABLE WATe~ 12) PACKERS: Nt. Type Depth -
Type 01 water? Depth 01 strata 

Was a c:nemlcal analysis made? - Yes - No 

I hereby. cermy Ihat th is well was drilled by me (or under my aupetvlslon) and that each and all 01 the statements herein afe lrue 10 the best 01 my knowledge and ballef. • 
understand that lallute to cnmplete Items 1 thru 15 will result In the log(8) being retumed lor completion and "submittal. 

COMPANY NAME GEOPROJEClS INTERNATlONAL INC. WELL DRILLER'S UCENSE NO. 544'3M 
(Typa or print) 

AIlOAESS 9834 CIRCLE DQlVE A AUSTlN TX 78736 

(S"", T:~. .I:. (Clly) (Slate) (Zip) 

. (Stgned) ANTONIO LANDEROS ~ . . ., J.... (Slgnad) 

(Ucensed Well Driller) (Registered Driller Trainee) 

Pl .... attach electric log, chamal analyala, and other par1lnent InlormaUon, It avanable. 

TNRCC'()199 (Rev. 08-01 93) 



Send orll1lnol CQPY by certified mall to; {TClRHWWCIPIP1.. P .C. Box 121 57 Au. tln TX 78711 PleaSB USB bl8Ck Ink. 

Taxa. Wi ler Wen Crll la ... Advllory Council 
ATTENTlON OWNER: Confidentiality State of Texas P.O. Box 12157 

Prlvi. Notit:e on Reveru Sk:M WEUREPORT Au.tln, Tx. 7B711 

1 BOO 803 9202 EXT. 9 

1) OWNER USAF/LMTAS ADDRESS P.O. BOX 748 FORTWOATH TX 78101 
(NAME) (Slreel or RFO) (CII,) (S lale) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG. 181 FORTWOATH TX 7810 8 STATE GRID ' 32·13· 8 

(SlrH I or RFO) (Cll y) (S late) (Zip) 

3) TYPE OF WORK (Check): ' ) PROPOSED USE (Check): ~ Monitor _ Environmental Soli Boring - Domestic , ) 
~ New WeAI o o.epenlng o Industrial = lnigallon = Injection = Public Supply = Ce-waterlng :! Teatwell 

o Reconditioning C Plogo"" If Public Supply well. were plen. submitted to the TNRCC ? - V_ e No - • 
0) WELL LOQ: VR7 S DtAMETER OF HOLE 7) DRILUNG METHOC (Check): ~ Crlven 

D'te ~ng Ola. (In.) From (ft.) To (ft.) C Air Rotary c:: Mud Rotary o Bored 

S 0 9 - Air Hammer o Cabl. Tool ~ Jellad Started : 4/28 18 !QQ.9 -
Comptet.d: 4/2 8 19 200 0 :E Other )o()U.OW STEM AUGER 

~ 
From(fI.) To(It.) Oqcrlptlon . nd color of lannltlon ml terl, 1 0) Bor. hole Completion (Check): _ Open Hole e Straight Wall 

0 . 3 CXN:IEE - Underreamed i1 Gravel Packed -- _ Olher 

.3 S SILTY GRAVEL.lT. GRAY 1/ gravel packed give Inlerval ... Irom 3 II. to 9 It . 

6 • ClAYEY SILT, l T. BROWN 

CASING, BLANK PIPE, AND WELL SCREEN DATA: 

New Steel, Plastic, elc. Gage 

O~. 0' Perf., Slotted. elc. Seiling (fl.) Casting 

(I n .) U'"'" Screen MIg., If Commercial F",m To Screen 

2 -- SCH 40 CPVC RISEA 0 4 

2 -- SCH 40CPVC SCREEN 4 • .010 

0) CEMENTING DATA [RULE 338.44(1)) 

Cemented Irom 0 It. to 2 It . No. 01 sacks used ~ 
Bentonite Irom 2 fl . to 3 ft. No. 01 sacks used _._' -
Method used 

Cemented by ANTONIO LANDEROS 

Distance to seplic system field lines ft . 

13) TYPE PUMP: NIA Method 01 verillcallon of above distance - - - -Turbine Jet Submersible Cylinder - - - -. -_ Other 10) SURFACE COMPLETION 

Depth 10 pump bowls. cylinder, jel , etc .. It . =-~ Specilied Surface Slab Installed (Rule 338.44(2)(A)J 

:: Specified Sleel Sleeve Installed [Rule 338.44(3)(A)) 

14) WELL TESTS: NIA : Pi lle" Adapter Used [Rule 338.44(3)(b)) 

Type teal: = PLJIT1) 
- Belle, - Jelled - Estimated X Approved Alternative Procedure Used [Rule 338.711 - - -

Yield: gpm with It. drawdown aller hrs. 11) WATER LEVEL: NIA 

15) WATER QUAUTV: Stallc levet II. below land surface Date 

Old you knowingly penalrate eny strata which contained undesirable Ar1esian 1I0w gpm. Date 

conatituents? 

~ Y. 00 No If yes. subrnII: ' REPORT OF UNDESiRABLE WATER' 12) PACKERS: NIA Type Depth 

Type 01 weier? Deplh 01 strata 

Was a Chemical analysis made? - Veo - No 

I hereby cer1fy thai this well was drilled by me (or under my aupervision) and thai each and all of the statements herein are true 10 Ihe btl! 01 my knowladga and bellet. I 
undel1iland thai lallure 10 complete items 1 thru 15 will result In lhe log(s) baing returned lor completion and resubmittal. 

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRIlLER'S UCENSE NO. 54413M 
(Type or print) 

ADORESS 8834 CIRCLE DRIVE AUSnN TX 78736 
\ 

(Slres"Z*. L./.. (Cit,) (Slate) (Zip) 

(Signed) ANTONIO LANDEROS r.. (Signed) 
(licensed WeU Driler) (Reghnered Driller Trainee) 

Pl.," . ttach a'ectrlc log, chemic.' . n. ly.ia, and other pe"lnent information, II 1V.II. ble. 

TNRCC'()I 99 (Ao .... 0901 93) 



Send orialnal CODY bv certified mali to: fTDLRI·/WWD/PIP\, P,O. Box 12157 Austin TX 78711 P/e8se use black Ink. 

reus W.t.r Well OrllMir. Advisory Council 
AT11:NTION OWNER: Confickmllality State of Texas P.O. Box 12157 

PrMIeQB No/Ice on ReVfllSfI Side WELL REPORT Austin, Tx. 78711 
1 800 803 11202 EXT. II 

1) OWNER USAFILMTAS ADORESS P.O. BOX 748 FORT WORTH TX 78101 
( 

INAME) (Stroot or RFO) (ClIy) (Slale) IZlp) 
2) ADDRESS OF WELL: 

County TARRANT AIR FORCE PLANT " I BLDG. 181 FORT WORTH TX 76108 STATE GRID ' 32·13· 8 
(Street or RFO) (City) (Sla te) IZlp) 

3) TYPE OF WORK (CMck): 4) PROPOSED USE (Check): - Monl1or 00 Enviroomenlal Soli Boring '= Oomellie 5) 

00 NewWed o Oeepenlng CJ Industrial = Irrlgal lon = Injection 0 Public Supply = De·watering G Testwell 

o Recondilloning o Plugging If Public Supply well. were plan. submitted 10 the TNACC 1 - Yeo D No - • 
I) WEULOG: PPl DIAMETER OF HOLE 7) DRILLING METHOD (Check): I::J Driven 

Date Drilling Oia. (In.) From (ft.) To 111.) o Air Rotary :; Mud Rotary CJ Bored 

• 0 7 :i Air Hammer - Cable Tool [! Jetted Started: 4 /2 8 l' 20 00 -
Compl.ttd: 4 /28 1" 2000 00 Other HOUJJYoI STEM AUGER 

,j 
From(tt.) To(U.} DtlCrlptlon and color 01 formation matarlal 8) Borehole Completion (ChKk): NIA :J Open HOle _ Straight Wail 

0 .3 CXN>ETE ,'J Underree.med - Gravel Packed -- ~ Other 

.3 7 ClAYEY SII.T, LT. GRAY If gravel packed give Interval ... Irom 11. to II. 

CASING, BLANK PIPE, AND WEll SCREEN DATA: NIA 
New Steel. Plastic. lie. Gage 

Dia. 0' Part .. Slotted, etc. Seulng lit.) CasUng 

(In.) Used Screan Mig .• II Commercial F.am To Screen 

( 
0) CEMENTING DATA IRUlE 338.44(1)] 

Cemented from 0 11. to 2 II . No. 01 sacks used --..di.... 
Benlonite lrom 2 11. 10 1 II . No. 01 sacks used -..bL 
Method used 

Cemented by ANTONKl LANllEAOS 

Oillaoce to septIc system !leld linea II . 
13) TYPE PUMP: N/A Method 01 verification 01 above dlatance - Turbine - Jet - Submersible : Cylinder - - --_ Other 10) SURFACE COMPLEnON 

Depth 10 pump bowls, cylinder, jet, etc .. II . : Specilled Surlace Slab Inslalled (Rule 338.44(2)(AlJ 

_ Specilled Sleel Sleevo Inllalled (Rule 338.44(3)(A)] 

14) WEll TESTS: N/A .: Plt1e,. Adapter Used (Rule 338.44(3)(b)) 

Type test: -
""'" 

- .... , - Jetted - Estimated X: Approved Alternative Procedure Used (Rule 338.711 - - - -
Yield: gpm with fl. drawdown attar hrs. 11) WATER LEVEL: N/ A 

lS) WATER QUALITY: Statle level It. below land sufiace Dale 
Old you knowingly penetrate any slrata which contained undesirable Artesian now gpm. Dele 
constituents? 

~ Vee ]j No II yes, aubmIt "REPORT 0': UNDESIRABLE WATER" 12) PACKERS; N/A Type Depth 

Type 01 water? Depth 01 strata 

Was a chemical analySis made? - Yos - No 

I hereby certify that this well was drilled by me (or under my supervision) and that each and all of the stalements herein are lrue to Ihe best 01 my knowledge and beile!. I 
understand thai lailure 10 complete Items 1 thru 15 will result In Ihe log(s) being re tumed for completion and resubmlttal. 

COMPANY NAME GEOPRQJECTS INTERNATIONAL INC. WELL DRILLER'S UCENSE NO. 54413M 
(Type or print) 

..-.ss 8834 CIRCLE ORAlE AUSTIN TX 78738 

(St,ee, or iZL LL (City) (Slale) IZlp) , 
ANTONIO LANDEROS ... , (Signed) ~g"ld) 

(L..IcenHd Well Driller) (Regislered Criller Trainee) 

Pl . ... anlch .Iectrlc log, chemical I naIYI'I, and other pertlnlnt Informl tlon, If Ivallable. 

TNRCC.()199 (Rev. 0901 93) 1NACCOOPY 



Send orialnal COPY by certllled meil 1():~DLR).{WWDIPIPI. P.O. Box 12157 Austin TX 78711 PI.au us. blltCk Ink. 

Tex .. Water W.II Drll"rs Advllory Council 
ATTENTION OWNER: eonHdentlsllty State 01 Te ••• P.O. Box 12157 

Privilege NotlOl on Reverse SIdtJ WELL REPORT Autin, Tx. 711711 , 800 803 i202 EXT. i 

1) OWNER USAFILMTAS ADDRESS P.O. BOX 748 FORT WORTH TJ( 78101 
I 

(NAME) (Slreet or AFO) (City) (Sta'e) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TJ( 78108 STATE GRID' 32-13-' 

(SIrNI or RFO) (City) (Slale) (Zip) 

3} TYPE OF WORK (Ch.ck): 4) PROPOSED USE (CtMck): 00 Monitor o Environmental Soli Boring o Domesllc ') 
!!I New Well o Deepering o Indu8lrlal 0 Irrigation 0 Injection 0 Public Supply LJ Ce·waterlng o Teltwell 

o ReconditJonlng o Plugging If Public Supply well, w.re plans tubmlned 10 lhe TNRCC ? CJ Yee U No • 
") WELL LOG: .... P, DlAUETe1 OF HOLE n DRIWNG MEntOD (CheCk): o Driven 

o.te DrWIn; 0"'. (In.) From (h.) To (ft) o Air Rotary o Mud Rotary o Bored 

Slarted: 6/10 1'~ 8 ° 32 o Alr Hammer o CabIoTooI o Jetted 

Complet.d: I, 2 11 lQQ.Q 00 Other HOUOWS'TEM AUGER 

J 
From(f!.) To(ft.) o.ecrlptlon end color of fonnatlon material 8) Borehole Compl.tlon (Check): o Open Hole o Stralghl Wall 

° .3 CXN:1£TE o Underreamed o G ..... , P""''' Jjj Olher Soo below 

.3 " GAAVEU.V SILT, PALE BROWN II gravel packed give InteNal ... from h. 10 It . 
8 2' CLAYEYSa...T, STRONG BROWN 

2' 30 ClAYEY SILT, YEl.l.OYIISH REO CASING, BLANK PIPE, AND WEll SCREEN DATA: 

30 32 ClAYEY SILT. BROWNiSH YEU.OW New Steel. PI.slle, etc. Gaga 

Di<I 0' Perl .. Slotted, elc. SeHlng (fl) Casting 

(In.) Used Screen MIg., 11 Commercial F"", To -0.25 .- lFE11J6ING 0.0 8.0 

0 .25 .- lFE11JBING 0.0 ,. 
0.25 .- lFElIJBING 0.0 2. 

1.0 .- SCH 40 CPvC PIPE 0.0 32 

.) CEMENTING DATA (RULE 338.44(1)) 

Cemenled Irom ° •• '0 _ 3_ II . & -"-- It . '0 '3 .r 
Bentonite from 3 •• '0 _ 4_ II. & _'_3 __ It. '0 

,. II 

eentonlta from '6 •• to~ It . & .l.L- It. 10 32 II 

Sand from 4 It. '0 _ 6_ II . & _ '_4 __ It. '0 '8 II 

Sand from 24 •• 10 2,L It . & --- It. 10 ft 

13) TYPE PUMP: N/A 

o Turblna o Jo' ::::1 Submersible = Cylinder 

o Other 10) SURFACE COMPLETlON 

Deplh 10 pump bowls, cylinder, jal, elc .. II . o Specll1ed Surface Slab Int lalled (Ru~ 338.44(2)(A)) 

C Specified Sleel Sleeve Instalied (Rul. 338.44(3)(A)) 

'4) WELL TESTS: N/A I Pllla88 Adaptar Utad (Rule 338.44(3)(b)J , 
iJ Pump = Baller 

- - e stlmatad 00 Approvad Alternall .... e Procedure Used (Rule 338.711 Typa te.t: - Jelled L-
Y1e~; gpm with ft . drawdown att.r .<a. ") WATER LEVEL: N/A 

") WATER QUALITY: Sialic level ft . below land eurface Date 

Old you knowingly penelrate any . Irala which conlalned unda. lratM Anesian flow gpm. Date 

constituents? 

o V. [i] No II yes. submh 'REPORT OF UNDESIRABLE WATER' 12) PACKERS: N/ A Type Deplh 

Type of waler? Oe~ of Itrala 

W •• a chemIcaJ analySis made? _ Yee - No 

I hereby certify thai thll wall was drilled by ma (or under my supervision) and lhal each and aU of Ihe tlatemenls herein ara true to tha best 01 my knowledge and belief. I 
und'raland thai fallur. 10 complete lIems I 'hru 15 will result In tha Iog(' ) being relumed lor complatlon and rasubmittal. 

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. well. DRILlER'S WCENSE NO. 54413M 
(Type or print) 

ACIlRESS 8834 CIRCLE DRIVE AUSTIN TJ( 78738 

(Slroo' ~~ /,. 
(Cit,) (Stal.) (Zip) 

(Signed) ANTONIO LANDEROS __ ~t:::Z ~.AJ! ... -, (Signed) -
(Ucensed Wall Driller) (Aeglstarld Driller Trainee) 

Pl .... attach alectrlc log, chemica' anllyala, and oth.r parthMnt Intormatlon, II evalilble. 

TNRCC'()199 (Rev. 09-01 -93) 



Sand oriQinal copy by car1ified manto: (TDLRHWWDIPIP), P.O. BOIf 12157 AusUn TX 7871' PlesM use tUck Ink. 

Tex .. Wl t.r Well DrllI.r. Advll ory Council 
ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157 

PrlvileQB Nol~ on Revers, Side WELL REPORT Au.Un, Tx. 78711 

( 1 800 803 11202 EXT. 9 

1) OWNER USAF/LMTAS AOORESS P.O. BOX 748 FORTWORlH TX 78101 
(NAME) (Street or RFD) ICily) (Slale) IZlp) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 41 BLDG 181 FORT WORTH TX 76108 STATE GRID" 32-13·8 

(Street or RFD) (City) (State) IZlp) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Ch.ck): X Monitor ~ Envlronmental Soil eorlng - Domestic 5) 

Xi New Well - Deepen1no - Industrial :! Imglllon = InJection :: Public Suppty -= C.-watering - Tllitwan - - -
LJ Aecondltlonlng C Plugglno II Public Supply well, were P'If\I .ubmltled to the TNACC ? .-! V .. ;] No • 

') WELL LOG: TNP 2 DIAMETER OF HOLE 7) DRILUNG METHOD (Check): - Oriven 

Dele Drilling 018. (In.) From (It.) To lit.) o Air Rotary o Mud Aotary = Bored 

Stlrted: 5/0 1 18 2000 8 0 32 W Air Hammer 8 cable Tool :: Jelled 

Compllted: 5/01 18 2000 ~ Other K)LL{MI STEM AUGER 

J 
From(tt.) To(ft.) Ollcrlptlon and color or 'ormltlon materlll 8) Borehole Completion (Check): _ Open Hole _ Siraighl Wall 

0 .3 CXN:fETE - Underreamed - Gravel Packed .!} Other - - See below 

.3 • SILTY GRAVEL. LT. GRAV II gravel packed give Inlerval ... Irom It. ' 0 II . 

• 11 Cl.A YEV SILT. AEDDISH VELLOW 

11 20 SILTY GRAVEL, PINK CASING, BLANK PIPE, ANO WELL SCREEN DATA: 

20 32 SILTY ClAV, REDDISH YEllQVol New Steel, PlastIc. elc. Gage 

D<a. 0' Perf., Siofted. etc. Setting lit.) Casting 

(in.) Used Screen Mig .• II Commercial F",m To Screen 

0.25 - TFET\JBING 0.0 8 .0 

0.25 - TFET\JBING 0.0 " 0.25 - TFETlJBING 0.0 2. 

1.0 - SCH 40 CPVC PIPE 0 .0 32 

( S) CEMENTING DATA (RULE 338.44(1)) 

Cemented Irom 0 It. '0 _ 3_ II. & _ 8 _ _ II. '0 '3 II 
Bentonite Irom 3 It. '0 -,- II . & _ '_3 _ _ It. '0 14 It 

Bentonite Irom ,. It. '0 ~ II . & ..£L- It. '0 32 It 

Sand Irom , It. 10 _ 6_ II . & _ '_4 __ It. '0 " It 
Sand Irom 24 It. '0 .3.L II . & --- It. '0 It 

13) TYPE PUMP: NIA 
- _. - -Turbine Je. Submersible Cylinder - - .- --- Other 10) SURFACE COMPLETION -Oepth to pump bowts. cylinder, jtl, tic., II . - Specllied Surface Stab Installed (Aule 338.44(2)(A)] 

:: Specified Steel Sleeve Installed lRule 338.44(3)(A)] 

14) WELL TESTS: NIA : PUiess Aciapter Used [Rule 338.44(3)(b») 

Type tesl: - Pump - BaUer - Jetted - Estimated X, Approved Allernative Procedure Ul ed lRula 336.71[ - - - -
Vleld: gpm wllh ft . drawoown alter h". 11) WATER LEVEL: NIA 

15) WATER QUALITY: Static level It. below land surface Date 
Did you knowingly penetrate any alrala which contalnad undesirable An"lan !low opm. Date 
conatltu.nts? 

- Veo X No II yes. submIt 'REPOAT OF UNDESIRABLE WATER' 12) PACKERS: NIA Type .- D.pth 

Type 01 water? Depth 01 strata -Waa a chemical analySis mad.? V .. No - -

I hereby certify that this welJ was drilled by me (or under my supervision) and thai each and all 01 the slatements herein at. true to th. b.st 01 my knowledga and belle!. I 
understand thai fallur. 10 compl.te Items 1 thru 15 will result In the tog(S) being retumed lor compl.tlon and resubmlttal. 

COMPANV NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S WCENSE NO. 54413M 
(Typ. or print) 

AOORESS 8834 CIRCLE DRIVE AUSTIN TX 78738 

IS" •• ' 0'2.* . . ;t.. (City) (State) (Zip) 

(Signed) ANTONIO LANDEAOS ~ "7 . ,~ .L (Slgn.d) 
(LIcensed Well Orin.r) , (RaglSlsred Oriller Trainee) 

Pl .... IH.en . ttctrlc IOSII. ch.mlc" I n. IYlla, and oth.r perUnent Informillon, If .vIII.ble. 

TNACC.()199 (Rev. 0901 93) 



Send orlolnal CODY by cenJfled mail to: (TDLR)-{WWD/PIP), P,O. BOil 121 57 Auslln TX 78711 PIeSSB use blsck Ink, 

Te.as Water Well Drill.,. Advisory Council 
ATTENTION OWNER: Confidentfttllty State of Texas P.O. BOil 12157 

Privilege Notice on Reverse Side WELL REPORT AUatln, Tx. 78711 

1 800 803 9202 EXT. 9 

1) OWNER USAF/LMTAS AllORESS P.O. BOX 748 FORT WORTH TJ( 7el01 
(NAME) (Slreel or AFO) (Clly) (S late) (Zip) 

2) ADDRESS OF WELL: 
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX rel08 STATE GRID" 32 -13-8 

(Street Of RFD) (City) (Slale) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): .!: Monilor '_ Environmental SoU Boring :J Domestic ') 
00 NewWell = Deepening = Industrial C Irrigation = Injection = Public Supply = De-watering C T.slWell 

CJ Reconditioning [J PluQgIng 1/ Public SUj)9ly well, were plans 8ubmlnltd 10 the TNRCC ? :::J V" O No • 
e) WELL LOG: niP 3 DIAMETER OF HOLE 7) DRILLING METHOD (Check): c: Driven 

Dale Drilling Ola, (In.) From (11.) To (II.) G Air Rotary [J Mud Rotary L Bored 

8 0 32 I~ Air Hammer LJ Cabte Too - Jelled Started: 5/0 1 1 i 2000 -
Completed: 5/01 19 !Q.Q.Q ]) Other H:UOW STEM AUGER 

J 
From(n.) To(1t . ) Deacrlptlon and color 0' 'ormation matarle' 8) Borehole Compl.llon (Check): _ Open Hole = Stralghl Wall 

0 •• CXN>ETE - Underreamed - Gravel Packed 'E Other - - See below 

. 3 4 SILTY GRAVEL. V. PALE BROWN II gravel packed give Inlerval .,. lrom It. 10 II . 

• 18 ClAYEY SILT, REDDISH YatOW 

18 20 GRAVELL. Y SAND, REDDISH YEllOW CASING, BLANK PIPE, AND WELL SCREEN DATA: 

20 26 etA YEY SILT, YEU.()IN1SH REO New Steel, Plastic, etc. Gage 

28 32 SIL TV CLAY, YEllOWISH RED "a. 0' Perl., Slotted, elc. Seltlng (It,) CasUng 

(In ,) Used Screen MIg" II Commercial F.om To Screen 

0.25 teN lFElUBING 0.0 8.0 

0.25 teN lFElUBING 0.0 ,. 
0.25 teN TFETUBING 0.0 2. 

1.0 teN SCH 40 CPVC PIPE 0.0 32 

.) CEMENTING DATA [RULE 338.44(1)] ( 
Cemenled Irom 0 It . 10 _3_ II. & _8 __ It. 10 13 It · 

Benlonlte Irom 3 It. 10 4 II . & _'_3 __ It. 10 '4 II 
Bentonite lrom 18 It. 10 ~ II . & .lL...- It. 10 32 II 
Sand Irom 4 II. 10 _ 6_ It . & _'_4 _ _ It. 10 16 II 
Sand Irom 24 II. 10 2.L II . & --- It . 10 II 

13) TYPE PUMP: N/A -- -Turbine Jol Submersible CylWlder - - ---_ Other 10) SURFACE COMPLETION --
DePth to pump bowls, cylinder, let, etc" It . Specltied Surlace Slab Installed [Rula 338.44(2)(A)J 

:. Specified Steel Sleeve Installed [Rule 338.44(3)(A)[ 

14) WELL TESTS: NfA : PIUess Adapter Used IRuie 338.44(3)(b)J 

Type le8t: - Pump - Bailer - Jelled -- Estimated X, Approved AttemaUve Procedure Used IRuie 338.71/ - - - -
Yield: gpm with fl . drawdown altar hrs, 11) WATER LEVEL: N/A 

") WATER QUALITY: Slatic level It. below land surlace Date 
Old you knowingly penelrale any slrala which contained undesirable Artesian lIow gpm. Date 

constituents? 

- Yea ~ No If yes, 5utm11 -REPORT OF UNDESIRABLE WATER' 12) PACKERS: N/A Type Depth --
Type 01 weter? Depth of strata --Was a chemical anal)'$ls made? V .. No - -

I hereby certIfy Ihal Ihls well wes drll:ed by me (or under my supervision) and Ihal 8ach and aU ollhe stalementS herein are 'rul to Ihe besl 0' my knowledga and bellel. I 
understand that failure to complete Items 1 Ihru 15 will re. ult In Iha log(.) being re turned lor completion and resubmlUal. 

COMPANY NAME GEOPROJECTS INTERNAnONAL INC. WEU DRtUER'S UCENSE NO, 54413M 
(Type or print) 

ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736 

(Streel or z'};. /r./" 
(Clly) (Stata) (Zip) 

(Signed) ANTONIO LANDEROS • .., (Signed) 
(Licensed WaD Drmer) (Registered Criller Trainee) 

Pl .... enach .Ieclrlc log, ch.mlcal analyall, .nd olhe, pertinent InlormaUon, " available, 

TNACC-0199 (Rev, 0901 93) 



Send anolnAI CODY bv certi fied mall 10: fTDlR~lWWD/PIP\. P.O. 80x 12157 Auatln TX 78711 PleAse U$. black ink. 

Tena Wat. r wen DrUI. r. Advisory Council 
AITENnON OWNER: Conffdentlality State of Texas P.O. Box 12157 

PrivlleQe No/Ice OIl Rsversl1 Side WELL REPORT AusUn, Tx. 78711 

( 
, 800 803 9202 EXT. 9 

1) OWNER USAF/LMTAS ADOfIESS P.O. BOX 748 FORTWOATH TX 7&101 
(NAME) (Slreet Of RFO) (CIl,) (S lale ) (Zip) 

2) ADDRESS Of WELL: 
County TARRANT AlA FOACE PLANT 41 BLDG 181 FORT WORTH TX 76108 STATE GRID II 32-13-8 

(Street or RFD) (C Il , ) (Slala) (Zip) 

3) TYPE OF WORK (Ch~k) : 4) PROPOSED USE (ChKk): .!. Monilor :::::.; EnvirOflmentaJ So~ Boring 
~ 

Oomeslle 5) 

00 New W" G Deepening = Industrial = ImgaUon = InJectlon :::J Public Supply .:: De-waterlng - r .. tw.1I -o Recondilioning o Pluggl"" II Public Supply well, were plana submitted to th. TNRee ? :: Ves C No • 
0) WELL LOG: TMP 4 DIAMETER OF HOLE 7) ORILUNQ METHOD (Check): - Driven 

Date Drilling Dia. (In.) From (It.) To (It.) o Air Rotary := Mud Rolary 1= Bored , CJ Air Hammer - -
Started: 5/02 18 !Q.QQ 8 0 32 ~ Cable Tool - J. II. d 

Completed : 5/02 1 D 20 00 i1 Other HOU.OW STEM AUGER 

J 
From(ft.) To(ft .) Description and color of formation material 8) Borehol. Com pie lion (Check): _ Open Hole _ . Straight Wall 

0 .3 cx:tO£TE - Underreamed - Gravel Packed X Oth.r - - See below 

.3 4 SILTY GRAVEl. V. PAlE BROWN II grav,l paCked glv, Intarval ... Irom ft . 10 II . 
4 '8 ClA~ SILT, REOOSH vaLOW I. 3 0 ClAYEY SU, STRONG BRQINN CASING, BLANK PIPE, AND WELJ. SCREEN DATA: 

30 3 1. 5 SIL TV GAAYa. REDDISH YaLOW Now Sta, l. Plastic, etc. Gage 

31.5 32 SILTY CLAV OIa 0 ' Perf., Slo"ed, etc. Seiling (It.) Casting 

(In.) Usod Sc1een Mig" il Commercial F",m To Sa .. n 

0 .25 NEW TFETlSNG 0.0 6.0 

0 .2 5 NEW TFETWNG 0.0 ,. 
0.25 NEW TFEruBlNG 0.0 25 

1.0 NEW SCH 40 CPVC PIPE 0.0 32 

( 
0) CEMENTING DATA (RULE 338.44(1)) 

C,mented Irom 0 ft . 10 _3_ 11. & -,-- II. 10 13 II 

Bentonite trom 3 II . 10 -,- II. & _'_3 __ II. 10 " II 

Banlonile Irom ,. It 10 ..l.L.. 11. & ~ II. 10 32 II 

Sand lrom 4 II . 10 -,-II . & _ '_4 _ _ II. 10 IB II 

Sand Irom 2' II. 10 ~ 11. & --- 't 10 II 

'3) TYPE PUMP: NIA - Turbine J., Submersible Cyllndar - --
_ Other 10) SURFACE COMPLETION 

Depth to pump bowls, cylinder, Jet, etc" II . : Specilled Surface Slab Instelled (Rute 338.44(2)(A)1 

:: Spacllled Steel Sleeve Inslalled IRuie 338.44(3)(A») 

14) WELL TESTS: NIA -=: Pitleas Adapler Used (Rule 338.44(3)(b)1 

Type tell: - Pump - Baller - Je lled 
- Estimated :E Approved Altematlve Procedure Used (Rule 338.711 - - - -

Yield: gpm with It. drawdown after hra. 11 ) WATER LEVEL: NIA 

15) WATER QUAUTY: Sialic level It. below land sunace Date 

Old you knowingly penetrate any strata which contained undesirable Aneslan flow Qpm . Dele 

conslltuenta? 

-- V .. X No II yea, subm~ ' REPORT OF UNDESIRABlE WATER' ' 2) PACKERS: NIA Type Cepth -
Type of water? Ceplh 01 slrata 

Was a Chemical analySiS made? - V., - No 

t hereby cenity that this well was driMad by me (or under my supel'll iaion) and Ihal each and all 01 Ihe slatements herein ara ttue to the best 01 my knowledge and benel . I 
understand Ihal lallure to complete Items 1 thru 15 will resutt In the 100(1) being returned lor completiOn and resubmlltal. 

COMPANY NAME GEOPROJECTS INTERNAnONAL INC. WELL DRILLER'S UCENSE NO. 54413 M 
(Type or print) 

AODRESS 8834 CIRCL E CRlVE AUSnN TX 7873 15 

(Slreel or Z / ~~[ 
(City) (S l al e) (Zip) 

(Signed) ANTONIO LANDEROS (Signed ) 
(lJcensed WeU Driller) (Reglstered Drltler Trainee) 

Pl .... ettach el'ctrlc log, chemical enelyala, and other partlnenl Information, II available. 

TNA CCO • 199 Rev. 09·01·93 Tlfi:C OOP'I 
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11 April 2000 

Mr. Craig Holloway 
Radian International LLC 
8501 N. MoPac Blvd 
Austin, TX 78759 

ENGINEERING 

Subject: Assessment of Risk of Significant Corrosion of Buried Infrastructure by 
Impressed AC Field During Waste Remediation 

Dear Craig, 

OBJECTIVE 

M&M Engineering understands that Radian International plans to install CES SPA electrode 
array under a building for soil-heating purposes to recover a volatile contaminant. AC voltages 
of approximately 300 V rms will be passed between the electrodes of the array to heat the soil, 
allowing removal of a contaminant. 

An existing cast iron waterworks pipe runs through the proposed electrode array. This pipe has 
been in service for more than 50 years. Radian International has asked M&M Engineering to 
consider the potential corrosive damage to the pipe resulting from operation of the electrode 
array. 

CONCLUSION 

It is unlikely that operation of the CES SPA array for nine weeks will produce a measurable 
amount of metal loss from buried infrastructure impinged by the AC field. 

DISCUSSION 

Current Condition of Pipe and Relevance to Risk Assessment 
Cast iron consists of a network of graphite (carbon) flakes in an iron matrix. When cast iron 
corrodes, the iron dissolves but the graphite is not affected. Eventually all that is left is the 
graphite network, which retains the original shape of the cast iron object. Fully graphetized cast 
iron pipe would appear unaltered to the eye, but would be very light and fairly fragile . 

The current condition of the pipe is unknown to M&M Engineering, but there are three 
possibilities, given that the line remains functional after 50 years. 

• If the soil is essentially non-corrosive, the pipe may have suffered little graphitization. 

• If the soil is slightly to moderately corrosive, the outer surface of the pipe may be entirely 
graphetized while the iron matrix remains intact in the interior of the wall. 

illlJECHANICAL &';. illlJATERIALS 
ENGINEERING 

8501 N . MOPAe BLVD . SU ITE 100' AUST I N. TX . 78759 512 -407 -8598. FAX 512-407-3766 
~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~ 



Mr. Craig Holloway 
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Page 2 

ENGINEERING 

• If the soil is still more corrosive, the pipe will have been entirely graphitized. Fully 
graphetized cast iron sanitary pipe can continue to function for years if the surrounding 
soil is tightly packed and does not move. 

The condition of the pipe is relevant to the risk assessment in two ways. First, stay current due 
to the impressed AC field from the CES SPA array will have no effect if the pipe has already 
been graphitized. Secondly, depending on its current conditions, the pipe could fail during or 
after the remediation treatment for reasons unrelated to the impressed AC field used to heat the 
soil. 

Potential For Damage 
Figure I shows how an impressed potential field in the soil can cause corrosion of buried pipe. 
In this figure the field is negative toward the left edge of the figure and positive towards the 
right. The metal banding electrons in the pipe wall spontaneously migrate toward the positive 
pole of the field, with the result that a potential difference is impressed on the length of the pipe. 
Electrons are withdrawn from the anodic (positive) end of the pipe and concentrated at the 
cathodic (negative) end of the pipe. 

If the pipe is not graphitized, iron will be consumed according to the reaction 

If the pipe is graphitized, reaction I will not occur. Instead, the potential will cause local 
decomposition of water in the soil, a reaction that does not remove mass from the pipe. 

The electrons released into the cast iron at the anodic (positive) site are consumed by any of 
several reduction (electron accepting) reactions at the cathodic (negative) end of the pipe. The 
entire process is referred to as "stray current." 

Stray currents due to impressed DC potentials can be extremely damaging, consuming 20 pounds 
of iron per amp-year of current. Impressed AC currents, on the other,hand, cause comparatively 
little metal wastage, typically consuming less than one pound of iron per amp-year of stray 
current passed 1. Stray AC currents have not been shown to contribute to any significant 
corrosion of ferrous structures2

. 

Modeled Results 
The potential metal wastage from the buried iron pipe was modeled using the following 
assumptions. 

I Cathodic Protection Theory and Data Interpretation, Chapter 8, NACE International, Houston, TX, 1989. 
2 Revie, R. Winston, ed" "Chapter 58: Stray Current Analysis," Uhlig's Corrosion Handbook, second edition, John 
Wiley and Sons, Inc, 2000, 
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ENGINEERING 

• The soil is non-corrosive, and thus has a resistivity greater than 20,000 ohm-cm. If the 
soil is corrosive (has a low resistivity) the pipe is already graphetized and the AC current 
will have no effect. 

• All of the metal loss will occw; in a 2-inch wide band at each end of the pipe. Given this 
reasonable worst case assumption, the localized wastage rate for a nominal 3-inch cast 
iron line (which is actually 3.5 inches O.D.) would be not more than 86 mils/amp-yr. 

Figure 2 shows the modeled estimates of the metal loss due to impressed AC from the CES SPA 
array at an impressed potential of 300 V nns between adjacent electrodes, assuming that the soil 
is non-corrosive. The greatest potential for metal loss occurs in the transition zone between the 
array and the surrounding soil. Even in this zone, the estimated wall loss due to the impressed 
AC current is less than I mil (I mil = 0.001 inch), an insignificant loss. 

The rate of metal loss, assuming that the pipe is not graphetized, is directly proportional to the 
electrode-to-electrode potential. Raising the potential from 300 V nns to 600 V nnw would double 
the rate of attack. 

The rate of attack is inversely proportional to the diameter of the pipe. The results in Figure 3 
are for 3-inch pipe. Wastage rates for different diameters would follow the equation 

eq3 L ~ d' D L fi 3 . h . 3.5 inch oss ,or lameter ,= oss or - me pipe ( ) 
D, actuaIO.D. 

The loss would be less on larger diameter pipe would be less. 

Kind regards, 

) ~ C (l{J . o ~. CCA. L.JcX-> 
Peter F. Ellis II 
Principal Scientist 
Corrosion and Materials Selection 
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Figure 2. Estimated AC-induced wastage of "3-incb" cast iron sanitary pipe during nine 
weeks of soil treatment. 
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ENGINEERING 

PETER F. ELLIS II 

PRINCIPAL SCIENTIST 

YEARS OF EXPERIENCE: 24 

EDUCATION AND LICENSES: 

BS, 1977, Chemistry (ACS-accredited), 
Southwest Texas State University 
San Marcos, TX 

NACE Course on Cathodic Protection--Theory 
and Data Interpretation 

NACE Course on Internal Corrosion Control in 
Pipelines 

LITIGATION SUPPORT EXPERIENCE: Yes 

AREAS OF SPECIALIZATION: 

• Electrochemical corrosion theory, analysis, 
and design ofIaboratory simulations of 
process conditions for corrosion testing. 

• Diagnosis/remediation of corrosion-related 
problems. 

• Materials selection for novel 
(first of a kind) systems. 

• Degradation of non-metallic materials 

• Material Selection and Corrosion for 
Flue Gas Desulfurization (FGD) Systems 

• Materials Selection and Corrosion for 
Geothermal Energy Utilization Systems 

Revised 2/00 

OVERVIEW 

Mr. Ellis brings the perspectives of physical 
chemistry and electrochemistry to M&M 
Engineering's corrosion investigations, assuring 
a firm theoretical foundation for all work 
performed. Mr. Ellis 

• Directs M&M Engineering's Electrochemistry 
and Corrosion Laboratory, applying state-of
the-art electrochemical test methods to the 
solution of aqueous corrosion problems at 
temperature below the critical point of water. 

• Has directed more than 400 machinery failure 
analyses and corrosion investigations of 
common engineering and exotic alloys, 
natural and synthetic rubbers, filled organic 
resin coatings, and fiber-reinforced 
composites. 

• Is internationally recognized as a leading 
authority in the field of utility flue gas 
desulfurization (FGD) materials selection, 
corrosion engineering, and failure analysis. 

• Has published more than 1000 pages on the 
subject of materials selection and design of 
geothermal power plants 

• Conducted the first-ever corrosion studies in 
support of the first utility compressed air 
energy storage (CABS) system in the United 
States. 

In addition to solving corrosion problems 
for M&M Engineering's clients, a considerable 
portion ofMr. Ellis' time is devoted to 
anticipating corrosion problems in new 
processes and recommending materials 
selection and/or design changes to mitigate 
these problems. 
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TABLE 1 

PARAMETER 

1014 - Volatiles in Air (ELCD) 
1,1, '-Trichloroethane 
1.1-0ichloroethene 
',2-Dibromoethane 
1,2-Dichloroethane 
Carbon tetrachloride 
Chlorofonn 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-l,2-Dichloroethene 

T014 - Volatiles in Air (FlO) 
Benzene 

Styrene 

o-Xylene/l,1,2,2-TCA 
p-Xylene/m-Xylene/Bromoform 

Compiled, 02/20/01 

(ppnV) 

0.00507 
NO 
NO 
NO 

0.0589 
NO 
NO 

7.92 
NO 

0.0997 

(ppnV) 

NO 
0.00800 

NO 
0.00733 

Bldg181 
HOR_L1NE 

AFP4·HL0938 
25·MAY·2000 

( 0.00415 
( 0.00231 
( 0.00907 
( 0.0122 

0.00700 
( 0.00354 
( 0.00705 
(0.110 

0.00768 
0.00435 

( 0.00168 
( 0.00449 
( 0.00454 
( 0.00680 

,.-, 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPHI 

)[3] 

) [3J 
)[3] 

)[3J 
)[3J 
)[3J 
) [3J 
)[3J 
)[3J 
)[3J 

)[3] 

) [3J 
)[3J 
)[3J 

SITE ID 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

() Detection limit [] = Oi luticn Factor NO Not Detected NA Not Appl ieable 

----

Page: 1 



TABLE 1 

PARAI4ETER 
---------

1014 - Volatiles in Air (ELeD) 
1,1,1-Trichloroethane 
l,1-Dichloroethene 
l,2-Dibromoethane 

1,2-Dichloroethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 

Tr ichloroethene 
Vinyl chloride 

cfs-',2-Dichloroethene 

1014 - Volatiles in Air (flO) 
Benzene 
Styrene 

o-Xylene/l,1,2,2-TCA 
p-Xylene/m-Xylene/Bromoform 

Compiled , 05/17/01 

Bldg181 
HOR_lINE 

AFP4 · SPH·SV01·0 
09· AUG·2000 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 

SITE 10 
LOCATION 10 

SA)o1PLE 10 

OATE SANPLEO 

Bldg181 
HOR_lINE 

AFP4·SPH·SV02-0 
11·AUG·2000 

Bldg181 
HOR_lINE 

AFP4-SPH-SV03-0 
15-AUG-2000 

--------------- ------------------ --------------------------------- ---------------------------------

(ppmV) 
0.0176 0.00617 )[3J 0.0182 ( 0.00594 )[3J 0.0168 ( 0.00576 )[3J 

NO ( 0.00492 )[3J NO ( 0.00473 )[3J 0.0822 ( 0.00459 )[3J 
NO ( 0.00789 )[3J 0.0134 ( 0.00759 ) [3J NO ( 0.00736 )[3J 
NO ( 0.0106 )[3J NO ( 0.0102 ) [3J NO ( 0. 00988 )[3J 
NO ( 0.0165 )[3J NO 0.0159 ) [3J NO ( 0.0154 )[3J 
NO 0.00511 )[3) NO ( 0.00491 ) [3J 0.00595 ( 0.00476 )[3J 
NO 0.00819 )[3J NO ( 0.00788 )[3J NO 0.00764 )[3J 

7.50 0.00606 )[3J 6.35 ( 0.00583 )[3J 6.49 ( 0.113 )[3J 
NO 0.0269 ) [3J NO 0.0259 )[3J NO ( 0.0251 ) [3J 

0.0143 ( 0.0134 )[3] 0.0225 0.0129 )[3J 0.00829 ( 0.0125 )[3J 

(ppmV) 
0. 0113 0.00549 )[3J 0.0298 ( 0.00528 )[3J NO ( 0.00512 )[3J 

NO ( 0.00385 )[3J NO ( 0.00370 )[3J NO ( 0. 00359 )[3J 
NO ( 0.00556 )[3J NO ( 0.00535 )[3J NO ( 0.00519 )[3J 
NO ( 0.0123 )[3J 0.0106 ( 0.0118 )[3J NO ( 0.0114 )[3J 

() Detection limit (] 01 Lutton Factor NO Not Detected NA. Not Appl icable 

Page: 1 

Bldg181 
HOR_lINE 

AFP4-SPH·SV04-0 
18·AUG·2000 

-- ---.---------------------------

0.0175 0.00606 )[3J 
NO 0.00482 )[3J 
NO ( 0.00774 )[3J 
NO ( 0.0104 ) [3J 
NO ( 0.0162 )[3J 

0.00415 ( 0.00501 )[3J 
NO ( 0.00804 ) [3J 

6.04 ( 0.119 ) [3J 
NO 0.0264 )[3J 

0.0106 ( 0.0131 )[3] 

0.00969 0.00538 ) [3J 
NO ( 0.00378 ) [3J 
NO ( 0.00546 )[3J 

0.0103 ( 0.0120 )[3J 



TABLE 1 

PARAMETER 
---------

1014 - Volatiles in Air (ElCO) 
l,l,l-Trichloroethane 
1,1-Dichloroethene 
1,2-0 ibromoethane 
l,2-Dichloroethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
lri eh loroethene 
Vinyl chloride 
cis-l,2-Dichloroethene 

T014 - Volati l es in Air (FlO) 
Benzene 

Styrene 

o-Xylene/l,l,2,2-TCA 
p-Xylene/m-xylene/Bromoform 

Compi led: 05/17/01 

BldglBl 
HOR_lINE 

AFP4·SPH·SV05-0 
22·AUG·2000 

.--. 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 

SITE 10 
LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

BldglBI 
HOR_lINE 

AFP4·SPH·SV06·0 
25· AUG· 2000 

Bldg181 
HOR_LINE 

AFP4-SPH-SV07·0 
30-AUG-2000 

--- --.--------------------------- --------------------------------- ---------------------------------

(ppnV) 

0.0104 ( 0.00593 )[3J 0.0121 ( 0.00568 )[3J 0.0325 0.00650 )[4J 
0.0343 ( 0.00472 )[3J 0.341 ( 0.00452 )[3J 0.0390 0.00517 )[4J 

NO ( 0.00758 ) [3J NO ( 0.00726 )[3J NO ( 0.00830 )[4J 
NO ( 0.0102 )[3] NO ( 0.00975 )[3] NO ( 0.0111 )[4J 
NO 0.0159 )[3J NO ( 0.0152 )[3] NO ( 0.0174 )[4J 

0.00992 0.00490 )[3J 0 .00963 ( 0. 00470 )[3J 0.0305 ( 0.00537 )[4J 
0.0397 0.00787 )[3J 0.141 ( 0.00754 )[3] 0.0173 ( 0.00862 )[4J 
17.8 0.116 )[3] 92.2 ( 0.112 ) [3J 132 ( 1.27 )[4J 

NO 0.0259 )[3J NO ( 0.0248 )[3J NO ( 0.0283 )[4J 
0.0104 0.0128 )[3J 0.00580 ( 0.0123 )[3J 0.0460 ( 0.0141 )[4J 

(PfX11V) 
0.155 ( 0.00527 )[3J 0.0303 0.00505 )[3] 0.0343 ( 0.00577 )[4J 
0.0139 ( 0.00370 )[3] NO ( 0. 00354 )[3J NO ( 0. 00405 )[4J 
0.0133 ( 0.00534 )[3J NO ( 0.00512 )[3J NO 0.00585 )[4J 
0.0254 ( 0.0118 )[3J 0.0137 ( 0.0113 )[3] 0.00990 ( 0.0129 )[4J 

() Detection Limit [] OJ Lutian Factor NO Hot Detected N"A Not Appl ;cable 

~ 
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Bldg181 
HOR_LINE 

AFP4·SPH·SV08·0 
01·SEp·2000 

---------------------- -----------

0.0310 ( 0.00606 )[3J 
0.0103 ( 0.00483 ) [3J 

NO 0.00774 )[3J 
NO 0.0104 )[3J 
NO ( 0.0162 )[3J 

0.0245 ( 0. 00501 )[3J 
0.00908 0.00804 )[3J 
65 . 9 ( 1.19 )[3] 

NO ( 0.0265 ) [3J 
0.0488 ( 0.0131 )[3J 

0.0319 ( 0.00539 )[3] 

NO ( 0. 00378 )[3J 
NO ( 0.00546 ) [3J 

0.00939 ( 0.0120 )[3J 



TABLE 1 

PARAMETER 
---------

T014 - Volatiles in Ai r (ELeD) 
1,1,1-trichloroethane 
" '-Dichloroethene 
l,2-Dibromoethane 
l,2-0ichloroethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
cis-l,2-Dichloroethene 

1014 - Volat i les in Air (FlO) 
Benzene 

Styrene 

o-Xylene/l,l,2,Z-rCA 
p-Xylene/m-Xylene/Bromoform 

Compiled: 05/17/01 

Bldg181 
HOR_lINE 

AFP4-SPH-SV09-0 
05 -SEP-2000 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
HOR_lINE 

AFP4-SPH-SV10-0 
08-SEP-2000 

8ldg181 
HOR_lINE 

AFP4-SPH-SVl l-0 
12-SEP-2000 

----------------------------- ---- ------------------- ----- --------- ------ -------------------- -------

(ppmV) 
0 . 0254 ( 0.00897 )[5J 0.0233 0.00620 )[3J 0.0274 0. 00644 )[4J 
0.0778 ( 0.00714 ) [5J 0.0208 0.00494 )[3] 0.168 [ 0.00513 )[4J 

NO ( 0.0115 )[5J NO ( 0.00792 )[3J NO ( 0 . 00823 )[4J 
NO ( 0.0154 )[5] NO ( 0.0106 )[3] NO ( 0.0111 )[4] 

NO 0.0240 )[5J NO 0.0166 )[3J NO ( 0.0173 )[4J 
0.0202 ( 0.00742 )[5] 0.0195 0.00513 )[3] 0.0226 0.00533 )[4] 
0.0153 ( 0.0119 )[5] 0.0190 0.00823 )[3] 0.0457 0.00855 )[4] 

123 1.76 )[5J 126 1.22 )[3] 345 1.26 )[4] 
NO 0.0392 )[5J NO ( 0.0271 )[3) NO 0.0281 )[4J 

0.0740 0.0194 )[5J 0.0389 ( 0.0134 )[3) 0.0536 ( 0 . 0140 )[4J 

(ppmV) 
NO 0.00797 )[5J NO 0.00551 )[3J 0.114 0.005n )[4J 
NO 0.00559 )[5J NO 0. 00387 )[3] NO ( 0.00401 )[4J 
NO 0.00809 )[5) NO ( 0.00559 )[3] 0.0132 ( 0.00580 )[4J 
NO 0.0178 )[5J NO ( 0.0123 )[3] 0.0331 ( 0.0128 )[4J 

( ) Detecti on L 1m; t [) 0 i lut i on Factor NO = Not Detected NA = Not Appl i cable 
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8ldg181 
HOR_lINE 

AFP4-SPH-SVI2-0 
15-SEP-2000 

----------------- ----------------

0.0156 ( 0.00603 )[3J 
0.0935 ( 0.00480 )[3J 

NO ( 0.00770 )[3J 
NO ( 0.0103 )[3] 

NO ( 0.0161 ) [3] 
0.0133 0.00498 ) [3J 
0_0260 ( 0.00800 )[3J 

195 ( 1.18 )[3] 

NO 0 . 0263 )[3J 
0. 0363 ( 0.0131 )[3J 

NO ( 0. 00536 )[3J 
NO ( 0 . 00376 )[3] 

NO ( 0.00543 )[3) 
0.0204 ( 0.0120 )[3) 



TABLE I 

PARAMETER 

--- ------

T014 - volatiles in Air (ElCD) 
1,1, '-Trichloroethane 
1, '-Dichloroethene 
1,2-0ibromoethane 
1,2-0ichloroethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl chlodde 
cis-l,2-0ichloroethene 

T014 - VolatiLes in Air (FlO) 
Benzene 
Styrene 

o-Xylene/l,1,2,2-TCA 
p-Xyl ene/m-Xyl ene/Bromoform 

Compiled: 05/17/01 

Bldg181 

HDR_UNE 

AFP4-SPH-SY13-0 

19-5EP-2000 

........ 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPHZ 

SITE 10 

LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

Bldg181 

HOR_lINE 

AFP4-SPH-SY14-0 

21-SEP-2000 

Bldg181 

HOR_lINE 

AFP4-SPH-SY15-0 

25-SEP-2000 

------------- -------------------- ----------------------- ----- ----- -- -------------- -----------------

(ppmY) 

0.0269 0.00599 )[3J 0.0207 ( 0.00596 )[3J 0.0199 ( 0.00604 ) [3J 

0.226 0.00477 )[3J 0.143 ( 0 . 00475 )[3J 0.650 ( 0.00481 )[3] 

NO ( 0.00766 )[3J NO ( 0.00762 )[3J NO 0.00772 )[3] 

NO ( 0.0103 )[3J NO 0.0102 )[3J NO ( 0.0104 )[3J 

NO ( 0.0161 )[3J NO ( 0.0160 )[3J NO ( 0.0162 )[3J 

0.0148 ( 0.00496 )[3J 0.00969 ( 0.00493 )[3J 0.0113 ( 0 . 00500 ) [3] 

0.0471 0 .00795 ) [3J 0.0291 ( 0.00791 )[3J 0.0124 ( 0.00802 )[3J 

341 1. 18 )[3J 216 ( 1. 17 ) [3J 97.2 ( 1. 19 )[3] 

NO 0.0262 )[3J NO ( 0.0260 )[3] NO 0.0264 )[3J 

0.0573 0.0130 ) [3J 0 .0426 ( 0.0129 )[3J 0 .0539 ( 0.0131 ) [3J 

(ppmV) 

0.00991 ( 0.00533 )[3J 0.0167 0.00530 )[3J NO 0.00537 )[3] 

NO ( 0.00374 )[3J 0.0216 ( 0.003n )[3J NO 0.00377 ) [3J 

NO ( 0.00540 )[3J NO ( 0.00537 )[3J NO ( 0.00544 ) [3J 

0.0144 ( 0.0119 ) [3J 0.0117 ( 0.0118 )[3J NO ( 0 .0120 )[3J 

() Detect ion L imi t (] 0 i lut ion Factor NO = Not Detected NA Not Appl i cabl e 

~ 
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Bldg181 

HOR_lINE 

AFP4-SPH-SY16-0 

28-SEP-2000 

------------------ ------------- --

0.0191 ( 0.00573 )[3J 

0.457 ( 0 . 00457 )[3J 

NO ( 0.00733 )[3J 

NO ( 0.00984 )[3J 

NO ( 0.0154 )[3] 

0.00737 ( 0.00474 )[3J 

0.00868 ( 0 . 00761 )[3J 

65. I 1.13 )[3J 

NO 0.0250 )[3J 

0 . 0475 ( 0 .0124 )[3J 

NO ( 0.00510 )[3] 

NO 0.00358 )[3] 

NO 0.00517 )[3J 

NO 0.0114 )[3J 



TABLE I 

PARAMETER 

1014 - volatiles in Air (ElCD) 
1,1, l-Trichloroethane 
l,l-Dichloroethene 
1,2-Dibromoethane 
1,2-Dichloroethane 
Carbon tetrachlor ide 
Chloroform 
Tetrachloroethene 
Trichtoroethene 
Vinyl chloride 
cis-',2-0ichloroethene 

T014 - Volat iles in Air (FlO) 
Benzene 
Styrene 
o-Xylene/l,1,2,2-rCA 
p-Xylene/m-Xylene/Bromoform 

Compi led: 05/17/01 

(ppmV) 

0.0150 
0.00642 

NO 
NO 
NO 

0.00518 
0.00542 
41.7 

NO 
0.0389 

(ppmV) 

NO 
NO 
NO 
NO 

Bldg181 
HOR_L1NE 

AFP4 · SPH·SY17·0 
05 · OCT · 2000 

0.00559 
( 0.00445 
( 0.00714 
( 0.00959 
( 0.0150 
( 0.00462 
( 0.00742 
( 1.10 
( 0.0244 
( 0.0121 

( 0.00497 
( 0.00348 
( 0.00504 
( 0.0111 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMP LES, AFP4 SPH2 

)[3] 0.0143 
)[3] 0.0177 
) [3] NO 
) [3] NO 
)[3] NO 
) [3] 0.00616 
) [3] 0.00989 
)[3] 55.3 
) [3] NO 
) [3] 0.0380 

)[3] NO 
)[3] 0.0147 
)[3] 0.00803 
)[3] 0.0198 

SITE [0 

LOCATION [0 
SAMPLE [0 

DATE SAMPLED 

Bldg181 
HDR_L1NE 

AFP4·SPH·SY18·0 
19·0CT·2000 

( 0.00576 
( 0.00459 
( 0.00736 
( 0.00988 
( 0.0154 

0.00476 
0.00764 
1.13 

( 0.0251 
( 0.0125 

0.00512 
( 0.00359 
( 0.00519 
( 0.0114 

)[3] 
)[3] 
)[3] 
)[3] 
] [3] 

)[3] 
)[3] 
) [3] 

)[3] 
)[3] 

)[3] 
)[3] 
)[3] 
)[3] 

() Detect; on l imi t [] Oi l ut i on Factor HD Not Detected NA Not Appl i cabl e 

Page: S 



TABLE 1 

PARAMETER 

T014 . Volati les in Air (ELeD) 
1,1,1-Trichloroethane 
1,1 -Dichloroethene 
l,2-Dibromoethane 
1,2-Dichloroethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
VinyL chloride 
cis-l,2-Dichloroethene 

T014 - Volatiles in Air (FlO) 
Benzene 
Styrene 
o-Xylene/l,1,2,2-TCA 
p-Xylene/m-Xylene/Bromoform 

Compiled: 02/20/01 

(ppmV) 
0.0111 

NO 
NO 
NO 
NO 
NO 

0.00319 
28 .8 

NO 
0.0275 

(ppmV) 

0.00894 
0.0463 

NO 
NO 

Bldg181 
HOR_LINE 

AFP4·SPH·SV19 
09·NOV·2000 

( 0.00566 
( 0.00451 
( 0. 00723 
( 0.00971 
( 0.0152 
( 0.00468 
( 0. 00751 
( L 11 

0.0247 
( 0.0123 

0.00503 
0.00353 
0.00510 
0.0113 

"""' 

RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH3 

)[3] 
)(3] 

)[3] 
)[3] 
)[3] 
)[3] 
)[3] 
)[3] 
)[3] 
)[3] 

) [3J 

) [3] 

)(3] 

)[3] 

SITE 10 
LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

() = Detection Limit [) = Dilution Factor NO Not Detected NA Not Applicable 

Page: 1 



Groundwater Sample Results 
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TABLE 2 

PARAMETER 

SW8260B - Volatile Organic Carbons (ug/L) 

1,1,1 , Z-Tetrachloroethane 
',',l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
l,l,Z-Trichloroethane 
l,l -Dichloroethane 
1,1-0ichloroethene 
1,1-0ichloropropene 
1,2, 3-Trichlorobenzene 
l,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
l,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,Z-D ichlorobenzene 
1,2-0ichloroethane 
1,Z-Oichloropropane 
l,3,5-Trimethylbenzene 
1,3-0ichlorobenzene 
1,3-0ichloropropane 
l,4-0ichlorobenzene 
'-ChLorohexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 

NO 

Bldg181 

WJETA060 

AFP4-SPH-GWOI -0 

02- MAY-2000 

( 9_48 

( 3_31 

( 7_92 

( 9_S2 

( 4 _87 

( 6_97 

( 4.64 
( 46.7 

( S .43 

( 11.8 

7.49 

( IDS 

( IS.2 

( 9.20 

4.99 
6.70 

( 4 .36 

( S.91 

( 4.51 

( S.87 

( 11.3 

7 . 14 

11.3 

( 7 .62 

r--

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPHI 

)[100J 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100J 

)[100] 

) [100] 

)[100] 

) [100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 
NO 
NO 

SITE ID 

LOCATION 10 

SAMPLE 10 

DATE SAMP LED 

Bldg181 

WJETA066 

AFP4-SPH-GW02-0 

02-MAY-2000 

( 9.48 
( 3.31 

( 7.92 

( 9.S2 

4.87 

( 6.97 

( 4.64 

( 46.7 
( S.43 
( 11.8 

7.49 

IDS 

1S.2 

9.20 

4.99 
( 6.70 

( 4.36 
( S.91 

( 4.51 

( S.87 
( 11.3 

( 7.14 

( 11.3 

( 7.62 

) [100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

) [100] 

)[100] 

) [100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

] [100] 

) [100] 

)[100] 

)[100] 

)[100] 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 

NO 

NO 

Compiled: 02/20/01 () Detect i on Limi t [] oil ut i on factor NO Kat Detected NA Not Appl icable 

8ldg181 

WJETA067 

AFP4-SPH-GW03-0 

02-MAY-2000 

474 

166 

396 

476 

244 

348 

232 

2340 

272 

S90 

374 

S2S0 

760 

460 

2S0 

33S 

218 

296 

226 

294 

( S6S 

( 3S7 

( S6S 

381 

) [SOOO] 

] [SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 

) [5000] 

) [SOOO] 

) [SOOO] 

) [SOOO] 

] [SOOO] 

) [SOOO] 

)[SOOO] 

)[5000] 

) [SOOO] 

)[5000] 

) [SOOO] 
) [5000] 

) [SOOO] 

) [5000] 

) [5000] 

) [SOOO] 

) [5000] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 
NO 
NO 

~ 

Page: 1 

Bldg181 

WJETAOS8 

AFP4-SPH-GW04-0 

02-MAY-2000 

474 

166 

396 

476 

244 

348 

232 

2340 

272 

S90 

374 

5250 

760 

460 

250 

33S 

218 

296 
226 

294 

S65 

357 

S6S 

381 

) [SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 

) [SOOO] 

)[SOOO] 

)[SOOO] 

) [SOOO] 

) [5000] 

)[SOOO] 

] [SOOOJ 

)[SOOO] 

) [SOOO] 

) [SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 

)[SOOO] 
)[SOOO] 

) [SOOO] 

) [SOOO] 

)[SOOO] 

)[SOOO] 

] [SOOO] 



TABLE 2 

PA_ETER 

SW8260B - Volatile Organic Carbons, cont. 
4-lsopropyltoLuene NO 
Benzene 
Bromobenzene 

Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 
Chtorobenzene 
Chloroethane 
ChLoroform 
Chloromethane 
Dibromochloramethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexach l oro-1.3-butadiene 

Isopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

5960 

Bldg181 

WJETA060 

AFP4-SPH-GW01-0 

02-MAY-2000 

(ug/L) 

( 4.52 

( 4 .92 

( 6.22 

( 13.9 

6.83 
( 13.6 

( 10.6 

( 8.67 

( 4.73 
( 7.56 

( 6.70 

( 8.21 

( 5.64 

( 9.39 

( 11. 3 

( 5.52 

( 21.2 

( 4.74 

( 7.96 

( 10.6 

( 7.22 

( 5.68 

( 6.80 

( 9.05 

RESULTS OF ORGANIC ANALYSES FOR WATER S~PLES. AFP4 SPHl 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[10D] 

)[100] 

)[100] 

)[100] 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

9130 

SITE 10 

LOCATION ID 

S~PLE ID 

DATE S~PLED 

Bldg181 

WJETA066 

AFP4 - SPH-GW02-0 

02- MAY-2000 

4.52 

4.92 

( 6.22 

( 13.9 

( 6.83 

( 13.6 

( 10.6 

( 8.67 

( 4.73 
( 7.56 

( 6.70 

( 8.21 

( 5.64 

( 9.39 

( 11.3 

5.52 

21.2 

4.74 

7 . 96 

( 10.6 

( 7.22 

( 5.68 

( 6.80 

( 9.05 

) (100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

) (100] 

)[100] 

)(100] 

)[100] 

)[10D] 

)(100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

285000 

Comp i led: 02/20/01 () = Detection Limit () = Dilution Factor NO Not Detected NA Not Appl ieable 

Bldg181 

WJETA067 

AFP4-SPH-GW03-0 

02-MAY-2000 

226 

246 

311 

695 

342 

680 

530 

434 

236 

378 

335 

410 

282 

470 

565 

276 

1060 

237 

398 

530 

361 

284 

340 

452 

)[5000] 

)[5000] 

)[5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

) (5000] 

)[5000] 

)[5000] 

)[5000] 

) [5000] 

) [5000] 

)[5000] 

)(5000] 

)(5000] 

) (5000] 

)[5000] 

) [5000] 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

209000 
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Bldg181 

WJETA058 

AFP4-SPH-GW04-0 

02-MAY-2000 

226 

246 

311 

695 
342 

680 

530 

434 

236 

378 

335 

410 

282 
470 

565 

276 

1060 

237 

398 

530 

361 

284 

340 

452 

)(5000] 

) (5000] 

) (5000] 

)[5000] 

)[5000] 

)(5000] 

)[5000] 

)[5000] 

) [5000] 

) [5000] 

) (5000] 

)[5000] 

)[5000] 

)[5000] 

) (5000] 

) (5000] 

)[5000] 

) (5000) 

) (5000] 

)[5000] 

)[5000] 

)[5000] 

)[5000] 

) [5000] 



TABLE 2 

PARAMETER 

---. - ----

,--. 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPHI 

SldgiSI 

~JETAD60 

AFP4-SPH-GIIOI-0 

D2 -MAY - 200D 

------------- ---------- ----------

SITE ID 

LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

SldgiSI 

~JETA066 

AFP4-SPH-GII02-D 

D2-MAY-20DD 

------ -- -- --------------------- --

Sldg181 

~JETA067 

AFP4-SPH-G~03-0 

02-MAY-200D 

----------- _.----------------._--

SU82608 - Volatile Organic Carbons. cont. (ug/L) 

Trichlorofluoromethane ND ( 20_8 )[1DOJ NO 20_8 ) (100J ND 1040 ) [50DOJ 

Vinyl chloride ND ( 5_74 )[100] ND ( 5.74 )[100J ND 287 ) [5000J 

cis-1,2-Dichloroethene 16_8 ( 6_03 )[100] ND ( 6 _03 )[100J ND 302 ) [5000J 

cis-l,3-0ichloropropene ND ( 3_66 )[100J ND 3 _66 )[100J ND 183 )[5000J 

n-Butylbenzene ND ( 6 _42 )[100J ND ( 6_42 )[100J ND 321 )[5000] 

n-Propylbenzene ND ( 8_86 )[100] ND ( 8_86 )[100] ND 443 ) [5000] 

o-Xylene ND ( 7_ 13 )[100] ND ( 7_13 )[100] ND 356 ) [5000J 

p-Xylene/m-Xylene NO ( 13_7 )[100J NO ( 13_7 )[100J NO 685 ) [5000J 

sec-Butyl benzene NO ( 7_45 )[100] NO ( 7_45 )[100] NO 3n )[5000] 

tert-Butylbenzene NO ( 9_58 )[100] NO ( 9.58 )[100J NO 479 )[5000] 

trans-',2-Dichloroethene NO ( 8_13 ) [100] NO ( 8_13 )[100J ND 4D6 )[5DOO] 

t rans-1 , 3-Dichloropropene NO ( 6_58 )[100] NO ( 6_58 )[100] ND 329 )[5000] 

CompiLed, 02/20/01 () Detection Urn;t [] Dilution Factor NO Not Detected NA Not Applicable 

--. 

Page: 3 

Sldg181 

~JETAD58 

AFP4-SPH-GII04-0 

02-MAY-20DD 

----------------------- ---- ------

ND 1040 ) [5000J 

ND 287 ) [5000) 

ND 302 ) [5000) 

ND 183 )[5OO0J 

ND 321 ) [5000] 

ND 443 ) [5000] 

NO 356 )[5000] 

NO 685 ) [5000] 

NO 3n ) [5000J 

NO 479 )[5000] 

ND 406 )[5000] 

ND 329 )[5000] 



TABLE 2 

PARAMETER 

SW82608 . Volatile Organic Carbons (ug/l) 

1,1, ',Z-Tetrachloroethane 
' , 1, l-Trichloroethane 
1,l,l,2-Tetrachloroethane 
1,1 , Z-Trichloroethane 
1,1-Dichloroethane 
1,1 -0ichloroethene 
1,1-0ichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
l,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 

' ,Z-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
l,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-0ichloropropane 
1,4-D ichlorobenzene 
'-ChlorOhexane 
2,Z-Oichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Bldg181 

~JETAD64 

AFP4-SPH- GII05-D 

02-HAY-2000 

( 94_8 

( 33.1 

( 79.2 

( 95.2 
( 48.7 

( 69.7 

( 46. 4 

( 467 

( 54.3 

( 118 

( 74.9 

( 1050 

( 152 

( 92.0 

( 49 .9 

( 67.0 

( 43.6 

( 59.1 

( 45.1 

( 58.7 

( 113 

71.4 

113 

76 . 2 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPHI 

)[100DJ 

)[100DJ 

)[1000] 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

) [1000J 

) [1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

SITE ID 

LOCATI ON ID 

SAMPLE ID 

DATE SAMPLED 

Bldg181 

~JETA059 

AFP4·SPH·G\I06·0 

03·HAY-2000 

( 94.8 

( 33.1 

( 79.2 

( 95.2 
( 48.7 

( 69.7 

( 46.4 

( 467 

( 54.3 

( 118 

( 74.9 

( 1050 

( 152 

( 92.0 
( 49.9 

( 67.0 

( 43 .6 

( 59.1 

( 45 .1 

( 58.7 

113 

71.4 

113 

76.2 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

) [1000J 

) [1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[100D] 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Compiled: 02/20/01 () Detection Limit (] = Dilution Factor NO Not Detected NA = Not Applicable 

Bldg181 

~JETA061 

AFP4-SPH-G~7-D 

03-HAY-2DDD 

( 94.8 

( 33.1 

( 79.2 

[ 95.2 

48.7 

( 69.7 

( 46.4 

( 467 

( 54.3 

( 118 

( 74.9 

( 1050 

( 152 

( 92.0 
( 49.9 

( 67.0 

( 43.6 

( 59.1 

45 .1 

( 58.7 

( 113 

( 71.4 

( 113 

( 76.2 

)[IDOOJ 

)[1000J 

)[IDODJ 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

) [1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

)[1000) 

)[1000J 

)[1000J 

)[1000J 

)[1000J 

) [1000J 

)[1000J 

)[1000J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Page: 4 

Bldg181 

~JETA065 

AFP4-SPH'~-3 

03-HAY-2000 

[ 190 
[ 66.2 

[ 158 

( 190 

( 97.4 

( 139 

92.8 

934 

109 

236 

150 

2100 

304 

184 

( 99.8 
( 134 

( B7.2 

[ 118 

( 90.2 

117 
226 

143 

226 

152 

) [2000J 

) [2000J 

)[2000J 

)[2000J 

) [2000J 

) [2000J 

)[2000J 

)[2000J 

) [2000J 

) [2000J 

) [2000J 

)[2000J 

)[2000J 

)[2000J 

)[2000J 

) [2000J 

)[2000) 

)[2000J 

)[2000J 

) [2000] 

) [2000] 

) [2000] 

)[2000] 

) [2000) 



TABLE 2 

PARAMETER 

SW8260B . Volatile Organic Carbons, cont. 
4-lsopropyltoluene 
Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Sromomethane (Methyl bromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Oibronunethane 
Oichlorodifluoromethane 
Ethy\benzene 
HexachLoro-l,3-butadiene 
I sopropyl benzene 

Methylene chloride 
Naphthalene 
Styrene 

Tetrachloroethene 
Toluene 
Tri chloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

389()0 

Bldg181 

WJETAD64 

AFP4-SPH-GW05-0 

02-MAT-2000 

(ug/L) 

( 45.2 

( 49.2 

( 62.2 

( 139 

( 68.3 

( 136 

( 106 

( 86.7 

( 47.3 

( 75.6 

( 67.0 

( 82.1 

( 56 .4 

( 93.9 

( 113 

( 55.2 

( 212 

( 47.4 

( 79.6 

( 106 

( 72 . 2 

( 56.8 

( 68.0 
( 9().5 

RESULTS OF ORGA~IC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

)(1000] 

)(1000] 

)(1000) 

)(1000] 

)(1000) 

)(1000) 

)(1000] 

)(1000) 

)(1000] 

)(1000) 

)(1000] 

NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

9170 

SITE ID 

lOCATION 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 

WJETA059 

AFP4-SPH-GW06-0 

03-MAT-2000 

( 45.2 

( 49.2 

( 62.2 

( 139 

( 68.3 

( 136 

( 106 

( 86.7 

( 47.3 

( 75.6 

( 67.0 

( 82.1 

( 56.4 

( 93.9 

( 113 

( 55.2 

( 212 

( 47.4 

( 79.6 

( 106 

( 72.2 

( 56.8 
( 68.0 

( 9().5 

)(1000] 

)(1000] 

)(1000] 

)[1000] 

)[1000] 

)[1000] 

)[1000) 

)[1000] 

)(1000) 

)[1000] 

)(1000) 

)(1000) 

)(1000) 

)[1000] 

)[1000] 

)[1000] 

)[1000) 

)[1000] 

)(1000) 

)(1000] 

)[1000] 

)(1000) 

)(1000) 

)(1000] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

41500 

Compiled: 02/20/01 () Detect i on Lim; t (] 0 itut i on Factor NO Not Detected NA Not Appl i cable 

Bldg181 

WJETA061 

AFP4-SPH-GW07-0 

03-MAT-2000 

( 45.2 

( 49.2 

( 62.2 

( 139 

( 68.3 

( 136 

( 106 

( 86.7 
( 47.3 

( 75.6 

( 67 . 0 

( 82.1 

( 56.4 

( 93.9 

( 113 

( 55.2 

( 212 

( 47.4 

79.6 

106 

( 72.2 

( 56.8 

( 68.0 
( 9().5 

)(1000) 

)(1000) 

)(1000] 

)(lPOO] 

)[1000) 

)[1000] 

)(1000) 

)(1000) 

)(1000] 

)(1000) 

)(1000] 

)(1000) 

)(1000] 

)(1000] 

)(1000) 

)(1000) 

) (1000] 

)(1000] 

)(1000) 

)(1000) 

)(1000) 

)(1000) 

) (1000] 

)(1000] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

81000 

~ 

Page: 5 

Bldg181 

WJETA065 

AFP4-SPH-GW08·3 

03-MAT-2000 

9().4 

98.4 

( 124 

278 

137 

272 

212 

173 
( 94.6 

( 151 

134 

164 
113 

188 

226 

110 

424 

( 94.8 

159 

212 

144 

114 

136 

181 

)(2000] 

)(2000] 

) (2000] 

) (2000) 

) (2000] 

) (2000] 

)(2000] 

)(2000] 

) (2000) 

)(2000) 

)(2000] 

)(2000) 

)(2000] 

) (2000) 

)(2000] 

)(2000) 

)(2000] 

)(2000] 

) (2000) 

) (2000] 

) (2000) 

)(2000) 

)[2000] 

) (2000] 



TABLE 2 

PA_ETER 

---------

RESUL TS OF ORGANI C ANALYSES FOR WATER S~PLES. AFP4 SPHI 

BldglBl 

WJETA064 

AFP4- SPH-GW05 - 0 

02-HAY-2000 

-------------- -- ------- ----- --- --

SITE ID 

LOCATION ID 

SAMPLE 10 

DATE S~PLED 

BldglBl 

WJETA059 

AfP4 - SPH-G\I06- 0 

03-HAY-2000 

------- ----- ---- ---- -- --- ------ --

Bldg181 

WJ ETA061 

AFP4 -SPH-GW07- 0 

03-HAY-2000 

-------------- -------------------

SW8260B - Volati l e Organic Carbons, cont . (ug/L) 

Trichlorof luoromethane ND ( 208 )[1000J ND ( 208 )[1000J ND ( 208 ) [1000J 

Vinyl chloride ND ( 57.4 )[1000J ND ( 57.4 )[1000J ND ( 57 . 4 )[1000J 

cis- l , 2-Dichloroethene ND ( 60.3 )[1000J ND ( 60.3 )[1000J ND ( 60.3 )[1000J 

cis-l, 3-Dichloropropene ND ( 36 . 6 )[1000J ND ( 36.6 )[1000J NO ( 36.6 )[1000J 

n-Butylbenzene ND ( 64 . 2 )[1000J ND ( 64.2 ) [1000J ND 64.2 )[1000J 

n-Propylbenzene ND ( 88.6 )[1000J ND ( 88.6 ) [1000J ND ( 88.6 )[1000J 

a- Xylene ND 71.3 )[1000J ND ( 71.3 )[1000J ND ( 71.3 )[1 000J 

p-Xylene/m-Xylene ND ( 137 )[1000J ND ( 137 )[1000J ND ( 137 )[1000J 

sec-8utylbenzene ND ( 74.5 )[lDOOJ ND ( 74.5 )[lDODJ ND ( 74.5 )[1000J 

tert -Butylbenzene ND ( 95.8 ) [1000J NO ( 95.8 )[1000J ND ( 95.B )[1000J 

trans-l , 2-Dich loroethene ND 81.3 )[1000J NO ( 81.3 )[1000J ND ( 81 .3 ) [1000J 

trans-l,3-Dichloropropene ND ( 65.8 ) [1000J ND ( 65 .8 )[1000J ND ( 65.8 ) [1000J 

Compi l ed: 02/20/01 () = Detection limit (] = Dilution Factor NO Not Detected NA Not App l icable 

Page: 6 

Bldg181 

WJETA065 

AfP4-SPH - GW08- 3 

03-HAY - 2000 

---------------------------------

NO 416 )[2000J 

ND 115 ) [2000J 

ND ( 121 ) [2000J 

ND ( 73.2 ) [2000J 

ND 128 ) [2000J 

ND 177 ) [2000J 

ND 143 J [2000J 

ND 274 ) [2DODJ 

ND 149 ) [200DJ 

ND 192 ) [2000J 

NO 163 ) [2000J 

ND 132 ) [2000J 



..--.. ~ 

TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPHI Page: 7 

SITE 10 

LOCATION JO 

SAMPLE 10 

OATE SAMPLEO 

Bldg181 Bldg181 Bldg181 

WJETA065 WJETA062 WJETA063 

AFP4-SPH-GW08-1 Oup of AFP4-SPH-GW09-0 AFP4-SPH-GWI0-0 

AFP4-SPH-GWOB-3 

03-MAY-2000 03-MAY-2000 03-MAY-2000 

PARAMETER 
._------- --------------------------------- ---------------------------- --- -- ---- ----- -- ----------------------

SW8260B - Volatile Organic Carbons (ug/L) 

1,1,1,Z-Tetrachloroethane NO 190 )(2000) NO ( 94_8 )(1000] NO ( 41-6 )(500] 

1,1, '-Trichloroethane NO 66.2 ) [2000] NO ( 33. I )(1000] NO ( 9. IS ) [500] 

1,1,2,2-Tetrachloroethane NO 158 ) [2000] NO ( 79.2 )(1000] NO ( 38.7 )(500] 

1,1,Z-Trichloroethane NO ( 190 ) [2000] NO ( 95 .2 )(1000] NO ( 66.5 )(500] 

1,1-0ichloroethane NO ( 97.4 ) [2000] NO ( 48.7 )(1000] NO ( 20.8 )(500] 

1,'-Dichloroethene NO ( 139 )(2000] NO ( 69.7 )(1000] NO ( 21-8 ) [SOD] 

1,1-Dichloropropene NO ( 92.8 )(2000] NO ( 46.4 )(1000] NO ( 28.2 )(500] 

1,2,3-Trichlorobenzene NO ( 934 ) [2000] NO ( 467 )(1000] NO ( 132 )(500] 

1,2,3-Trichloropropane NO 109 )(2000] NO 54.3 )(1000] NO ( 42.2 ) [SOD] 

1,2,4-Trichlorobenzene NO 236 ) [2000] NO ( 118 )(1000] NO ( 88.5 )(500] 

l,2,4-Trimethylbenzene NO ISO ) [2000] NO ( 74.9 )(1000] NO ( 23.9 )(500] 

1,Z-Dibromo-3-chloropropane NO 2100 ) [2000] NO ( 1050 )(1000] NO ( 590 ) [SOD] 

1,Z-Dibromoethane NO 304 )[2000] NO ( 152 )(1000] NO ( 35.6 ) [500] 

1, Z-Dichlorobenzene NO 184 )(2000] NO ( 92.0 ) [1000] NO ( 24.4 )(500] 

1,2-Dichloroethane NO 99.8 )(2000] NO ( 49.9 ) [1000] NO ( 31.0 )(500] 

1,Z-Dichloropropane NO ( 134 )[2000] NO ( 67.0 )[1000] NO 16.0 )[500] 

1,3,5-Trimethylbenzene NO ( 87.2 )(2000] NO ( 43.6 ) [1000] NO ( 19.6 )(500] 

1,3-Dichlorobenzene NO ( 118 )(2000] NO ( 59.1 )(1000] NO ( 23.4 ) [500] 

1,3-Dichloropropane NO ( 9D.Z ) [2000] NO ( 45.1 )(1000] NO ( 39.4 ) [SOD] 

1,4-Dichlorobenzene NO ( 117 ) [ZOOO] NO ( 58.7 )(1000] NO ( 24.6 ) [SOD] 

,- Ctl lorohexane NO 226 ) [ZOOO] NO ( 113 )[1000] NO ( 44.2 )[500] 

Z,Z·Dichloropropane NO 143 ) [ZOOO] NO ( 71.4 )[1000] NO ( 33.5 )[500] 

Z·Chlorotoluene NO 226 ) [2000) NO 113 )[1000] NO ( 34.4 )[500] 

4·Chlorotoluene NO 152 ) [2000] NO 76.2 ) [1000] NO ( 39.4 ) [SOD] 

Compiled, 02/20/01 () = Detection limit [] = Dilution Factor NO = Not Detected NA = Not Applicable 



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPHI Page: a 

SITE 10 

LOCATION 10 

SAMPLE JO 

DATE SAMPLED 

Bldg181 Bldg181 Bldg181 

WJETA06S WJETA062 WJETA063 

AFP4-SPH-GW08-1 Oup of AFP4- SPH-GWD9-0 AFP4-SPH-GW10-0 

AFP4-SPH-GWD8-3 

03-HAY-2000 03-HAY-2000 03-HAY-2000 

PARAMETER 

------- -- --------------------------------- ------------------------------- -- ---------------------------------
SU8260B - Volatile Organ ic Carbons, cont. (ug/L) 

4-lsopropyLtoluene NO ( 90.4 ) [2000J NO ( 4S.2 )[1000J NO ( 26.6 )[SOOJ 

Benzene NO ( 98.4 J [2000J NO ( 49.2 )[1000J NO ( 17.6 )[SOOJ 

Bromobenzene NO ( 124 ) [2000J NO ( 62 . 2 )[1000J NO ( 40.1 )[SOOJ 

Bromochloromethane NO 278 )[2000J NO ( 139 )[1000J NO ( 40.S )[SOOJ 

Bromodichloromethane NO 137 )[2000J NO ( 68.3 )[1000J NO ( 28.4 )[SOOJ 

Bromoform NO 272 )[2000J NO ( 136 )[1000J NO ( S9.0 )[SOOJ 

Bromomethane (Methyl bromide) NO 212 )[2000J NO ( 106 )[1000J NO ( 42.2 )[SOOJ 

Carbon tetrachloride NO 173 )[2000J NO ( 86.7 )[1000J NO ( 46.S )[SOOJ 

Chlorobenzene NO ( 94.6 )[2000J NO ( 47.3 )[1000J NO ( 12.9 )[SOOJ 

Chloroethane NO ( lSI ) [2000J NO 75.6 ) [1000J NO ( 3S.0 ) [SOOJ 

Chloroform NO 134 )[2000J NO 67.0 ) [1000J NO ( 3S.6 )[SOOJ 

Chloranethane NO 164 )[2000J NO ( 82.1 )[1000J NO ( 6S.0 ) [SOOJ 

Dibromochloromethane NO 113 )[2000J NO ( S6.4 )[1000J NO ( 23.4 )[SOOJ 

Dibromomethane NO 188 )[2000J NO ( 93.9 )[1000J NO ( S7.0 ) [SOOJ 

Dichlorodifluoromethane NO 226 ) [2000J NO ( 113 )[1000J NO ( 87.S ) [SOOJ 

Ethylbenzene NO 110 ) [2000J NO SS.2 )[1000J NO ( 27.0 ) [SOOJ 

Hexachloro-1.3-butadiene NO 424 ) [2000J NO ( 212 )[1000] NO 184 ) [SOD] 

I sopropyl benzene NO 94.8 ) [2000J NO ( 47.4 )[1000J NO 18.0 )[SOOJ 

Methylene chloride NO ( IS9 ) [2000J NO ( 79.6 )[1000J 132 ( 39.4 )[SooJ 

Naphthalene NO ( 212 )[2000J NO 106 ) [1000J NO ( S6.0 )[SOOJ 

Styrene NO 144 )[2000J NO ( 72.2 )[1000J NO 26.2 )[SOOJ 

Tetrachloroethene NO 114 )[2000J NO ( S6.8 ) [1000J NO ( S4.S ) [500J 

Toluene NO 136 )[2000J NO ( 68.0 )[1000J NO ( 18.0 )[SOOJ 

Trichloroethene 82600 181 ) [2000J 34300 ( 9O.S )[1000J 19700 ( 24.7 ) [SOOJ 

Compiled: 02/20/01 () = Detection limit [] = Dilution Factor NO = Not Detected NA = Not Applicable 



TABLE 2 

PARAMETER 

.--.. 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPHI 

Bldg18l 
WJETA065 

AFP4-SPH-GWOB-l Oup of 
AFP4-SPH-GWB-3 

03-MAY-2000 

sITe 10 

LOCATION 10 
SAMPLE 10 

DATE SAMPLED 

Bldg18l 
WJETA062 

AFP4-SPH-G\I09-0 

03-MAY-2000 

S~260B - Vo latile Organic Carbons, cont. (ug/L) 
Trichlorofluoromethane NO ( 416 ) [2000) NO ( 208 )[1000] NO 
Vi nyl chloride NO 115 ) [2000) NO ( 57.4 )[1000] NO 
cis-1,2-Dichloroethene NO 121 ) [2000) NO ( 60.3 )[1000] NO 
cis-1,3-0ichloropropene NO 73.2 ) [2000) NO ( 36 .6 )[1000] NO 
n-Butylbenzene NO 128 ) [2000) NO ( 64.2 ) [1000] NO 
n-Propylbenzene NO 177 ) [2000] NO ( 88.6 ) [1000) NO 
o-Xylene NO 143 ) [2000] NO ( 71.3 )[1000] NO 
p-Xylene/m-Xylene NO 274 ) [2000] NO ( 137 )[1000] NO 
sec-Butylbenzene NO 149 ) [2000] NO ( 74.5 )[1000] NO 
tert-Butylbenzene NO 192 ) [2000] NO ( 95.8 ) [1000] NO 
trans-',2 -Dichloroethene NO 163 ) [2000] NO 81.3 )[1000] NO 
trans-',3-Dichloropropene NO 132 ) [2000] NO ( 65 .8 )[1000] NO 

Compiled : 02/20/01 () Detection limit U = Dilution Factor NO Not Detected NA Not Appl fcable 

Bldg18l 
WJETA063 

AFP4- SPH -GW10-0 

03-MAY-2000 

( 33 _2 

( 27.8 
( 21.8 
( 24.3 
( 38 .0 
( 41.2 
( 18.0 
( 43 . 0 
( 33 .6 
( 13.3 
( 45.3 
( 39.6 

~ 

Page: 9 

)[500] 
)[500) 
) [500] 
)[500] 
)[500] 
) [500] 
) [500] 
) [500] 
) [500] 
)[500] 
) [500] 
) [500] 



TABL E 2 

PARAMETER 

SU8260B - Volatile Organic Carbons (ug/L) 
" ',l,Z-Tetrachloroethane 
',', '-Trichloroethane 
1,1,2 , Z-Tetrachloroethane 
',',2-Trichloroethane 
1,1-0ich loroethane 
1,1-Dich loroethene 
1,l -0ichloropropene 
1,2,3-Trichlorobenzene 
1,2,J-Trichloropropane 
l,2,4-Trichtorobenzene 
1,2,4-Trimethylbenzene 
l,2-Dibromo-3-chloropropane 
1,2-0ibromoethane 
l,2-0ichlorobenzene 
1,2-Dichloroethane 
',2-Dichloropropane 
1, 3,5-Trimethylbenzene 
' ,J-Dichlorobenzene 
1,3-Dichloropropane 
l,4-D ichlorobenzene 
l-Chlorohexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 
NO 
NO 

NO 
NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 

RESULTS OF ORGAN1C ANALYSES FOR WATER SAMPLES, AFP4 SPHZ 

Bldg181 

~JETA062 

AFP4-SPH-G~1 1-0 

29-AUG-2000 

0 _0948 )[1] 

(0.0331 )[1] 

(0.0792 )[1] 

(0.0952 )[1] 

(0 . 0487 )[1] 

0.0697 )[1] 

0.0464 )[1] 

0.467 )[1] 

0.0543 )[1] 

0.118 )[1] 

(0.0749 )[1] 

( 1.05 )[1] 

( 0.152 )[1] 

(0.0920 )[1] 

0.0499 )[1] 

(0.0670 )[1] 

(0 .0436 )[1] 

0.0591 ) [1] 

0.0451 )[1] 

(0 .0587 )[1] 

( 0.113 )[1] 

(0.0714 )[1] 

(0.113 )[1] 

(0 . 0762 )[1] 

NO 
NO 

NO 

NO 

NO 
1.38 

NO 

NO 
NO 
NO 
NO 
NO 
NO 

0.565 

0.934 

NO 

NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

SITE 10 

LOCATION 10 

SAMPLE JO 

DATE SAMPLED 

Bldg181 

~JETA065 

AFP4-SPH - G~12-0 

29-AUG-2000 

(0.0948 )[1] 

(0.0331 )[1] 

(0.0792 ) [1] 

(0.0952 ) [1] 

(0.0487 ) [1] 

(0.0697 )(1] 

(0.0464 ) [1] 

(0.467 ) [1] 

(0.0543 )[1] 

0.118 )[1] 

(0. 0749 )[1] 

( 1.05 )[1] 

0.152 ) [1] 

0.0920 ) [1] 

0.0499 )[1] 

0.0670 ) [1] 

(0.0436 )(1] 

(0.0591 ) [1] 

(0.0451 )[1] 

(0.0587 )[1] 

(0.113 )[1] 

(0.0714 ) [1] 

0.113 )[1] 

0.0762 )[1] 

NO 
NO 
NO 

NO 
NO 

NO 
NO 
NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compi l ed, 05/10/01 () Detection limit [] Dilution factor NO Not Detected NA Not Appl icable 

Bldg181 

~JETA067 

AFP4-SPH-G~ 1 3-0 

29-AUG-2000 

(0.0948 J [1] 

(0 . 0331 )[1] 

(0.0792 )[1] 

(0.0952 )(1] 

(0.0487 )[1] 

(0.0697 )[1] 

(0.0464 )[1] 

(0.467 )[1] 

(0 . 0543 )[1] 

( 0.118 )[1] 

0.0749 )[1] 

( 1.05 )[1] 

(0.152 )[1] 

(0.0920 )[1] 

(0.0499 ) [1] 

(0 .0670 ) [1] 

(0.0436 )[1] 

(0.0591 ) [1] 

(0.0451 )[1] 

(0.0587 )[1] 

0.113 )[1] 

0.0714 )[1] 

0.113 )[1] 

(0.0762 )[1] 

NO 

NO 
NO 

NO 
NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page : 1 

Bldg181 

~JETA062 

AFP4-SPH - G~14-0 

21 -SEP-2000 

0 .555 

0.845 

( 0.435 

( 0 . 410 

0 . 620 

0.610 

0.497 

( 2.76 

( 1.44 

0.675 

0 .620 

2.74 

0.685 

0.482 

0.510 

0.434 
( 0.452 

( 0.423 

( 0.675 

( 0.750 

0.469 

( 0.800 

( 0.890 

( 0.487 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)[5] 

)(51 

)[5] 

)[5] 

H5] 
H5] 
)[5] 

)[5] 

)[5] 



~ 

TABLE 2 

PARAMETER 

SW8260B • Volatile Organic Carbons, cont. 
4· Isopropyltoluene NO 

Benzene NO 

Br~nzene NO 

Bromochloromethane NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane (Methylbromide) NO 
Carbon tetrachloride NO 
Ch l orobenzene NO 

eh loroethane NO 

en loroform 2.26 
Chloromethane NO 
Dibromochloromethane NO 
Oibranomethane NO 
Dichlorodifluoromethane NO 
Ethylbenzene NO 

Hexachloro-l.3-butadiene NO 
lsopropylbenzene NO 
Methylene chloride NO 
Naphthalene NO 

Styrene NO 
Tetrachloroethene NO 
ToLuene NO 

Trichloroethene 3750 

Bldg181 
~JETA062 

AFP4-SPH-G~11 - 0 

29-AUG-2000 

(ug/L) 
( 0_0452 

( 0 . 0492 
( 0.0622 
( 0.139 
( 0. 0683 
( 0 . 136 
( 0.106 

0.0867 
( 0.0473 
( 0.0756 
( 0. 0670 
( 0.0821 

( 0.0564 
( 0 . 0939 
( 0.113 
( 0 . 0552 
( 0.212 
( 0.0474 
( 0.0796 
( 0 . 106 
( 0.0722 
( 0.0568 
( 0.0680 

( 9.05 

,..-... 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(100) 

NO 
0.531 

NO 
NO 

3.11 
NO 
NO 
NO 
NO 
NO 

2.34 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

5. 55 
NO 

21900 

SITE 10 
LOCATION ID 

SAMPLE 10 
DATE SAMPLED 

Bldg181 

~JETA065 

AFP4-SPH-G~12-0 

29-AUG-2000 

0.0452 
( 0.0492 
( 0.0622 
( 0.139 

0.0683 
0.136 

( 0.106 
( 0.0867 
( 0.0473 
( 0.0756 
( 0.0670 

0.0821 
( 0.0564 
( 0. 0939 
( 0.113 
( 0.0552 
( 0.212 
( 0.0474 
( 0.0796 
( 0.106 
( 0.On2 

( 0.0568 
( 0.0680 
( 90.5 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1 J 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(lJ 
)(lJ 
)(1) 

)(lJ 
)(lJ 
)(1000J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.658 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

2.24 
NO 

9270 

Compiled: 05/10/01 () Detect i on Limi t [] oil ut i on factor NO = Not Detected HA = Not Appl i cable 

Bldg181 

~JETA067 

AFP4 -SPH-G~13-0 

29-AUG-2000 

( 0.0452 
( 0 .0492 

( 0.0622 
( 0.139 
( 0.0683 
( 0.136 
( 0 . 106 
( 0.0867 
( 0.0473 

0.0756 
( 0.0670 
( 0.0821 
( 0.0564 
( 0.0939 
( 0.113 
( 0.0552 

0.212 
( 0.0474 

0.0796 
0.106 
0.0722 
0.0568 
0.0680 

( 90 . 5 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(lJ 
)(1) 

)(1) 

)(lJ 
)(1) 

)(lJ 
)(1) 

)(lJ 
)(1) 

)(1) 

)(1) 

)(1 J 
)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1000J 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

166 

~ 

Page: 2 

Bldg181 
~JETA062 

AFP4-SPH -GW14-0 
21-SEP-2000 

( 0.575 

( 0.320 
( 0.499 

0.655 
( 0.590 
( 0.850 
( 0.995 
( 0 .326 

0.421 

0.462 
0.448 
0.635 
0.700 
0.740 
1.18 
0.680 
1.66 
0.466 

( 0.630 
( 0.400 
( 0.488 
( o.no 
( 0.318 
( 0.685 

)(5J 
)(5J 
)(5J 
)(5J 
)(5) 

)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5) 

)(5) 

)(5J 
)(5) 

)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5J 
)(5) 



TABL E 2 

PARAMETER 

------ ---

RESULTS Of ORGANIC ANALYSES fOR ~ATER SAMPLES, AFP4 SPH2 

Bldgl81 

WJETA062 

AFP4-SPK-GWII-0 

29-AUG-2000 

------- -- ------ -- ----- -- ----- --- -

SITE 10 

LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

Bldgl81 

WJETA065 

AFP4- SPK-GWI2· 0 

29-AUG -2000 

----. -.------------------- -------

Bldgl81 

WJETA067 

AFP4-SPK-GW13- 0 

29-AUG-2000 

---------------------- -- ---- ---- -

SW8260B - Volatile Organic Carbons, cont. (ug/L) 

Trichlorofluoromethane NO ( 0 . 208 )[IJ NO ( 0.208 )[IJ NO 0.208 )[IJ 
Vinyl chloride NO 0.0574 )[1] NO ( 0.0574 )[IJ NO 0.0574 )[ IJ 
cis-l,2-Dichloroethene 3.13 0.0603 )[1] 8.05 ( 0.0603 )[1] 1.62 ( 0 .0603 )[IJ 

cis-l,3-Dichloropropene NO 0.0366 )[1] NO ( 0.0366 )[1] NO ( 0.0366 )[1] 

n-Butylbenzene NO 0.0642 )[1] NO 0.0642 )[1] NO 0.0642 )[1] 

n-Propylbenzene NO 0.0886 )[1] NO 0.0886 )[1] NO 0.0886 )[1] 

o-Xylene NO 0.0713 )[1] NO ( 0.0713 )[1] NO 0 . 0713 )[1] 

p-Xylene/m-Xylene NO 0.137 )[1] NO ( 0.137 )[IJ NO ( 0.137 )[1] 

sec-Butyl benzene NO ( 0.0745 )[1] NO 0.0745 )[1] NO 0.0745 )[1] 

tert-Butylbenzene NO ( 0.0958 )[1] NO ( 0.0958 )[1] NO 0 . 0958 )[IJ 
trans - l,2 -0ichloroethene NO ( 0.0813 )[1] NO ( 0.0813 )[1] 0 . 808 0.0813 )[1] 

trans- l,3-Dichloropropene NO ( 0.0658 )[1] NO ( 0.0658 )[1] NO 0.065B )[1] 

Compiled: 05/10/01 ( ) Detect i on L 1mi t [) Oi lut i on Factor NO Not Detected NA Not Appl i cabl e 

Page: 3 

Bldgl 81 

WJETA062 

AFP4-SPK -GWI4-0 

21-SEP-2000 

------.-.------------ ----------- -

NO ( 0.530 )[5J 

NO ( 0.570 )[5J 

NO ( 0.560 )[5] 

NO 0.409 )[5] 

NO 0.510 )[5J 

NO 0.700 )[5J 

NO 0.422 )[5J 

NO 0.835 )[5J 

NO 0 . 525 )[5] 

NO 0.456 )[5J 

NO ( 0.595 )[5J 

NO ( 0.454 )[5J 



TABLE 2 

PARAMETER 

SW8260B . Volatile Organic Carbons (ug/L) 

l,l,l,2-Tetrachloroethane 
1,l,l-Trichloroethane 
1,1,l,Z-Tetrachloroethane 
1, ',Z-Trichloroethane 
1,1-0ichloroethane 
1,1 -0ichloroethene 
l,'-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-rrichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
l,2-Dibromoethane 
l,Z-Dichlorobenzene 
l,2-0ichloroethane 
l,2-Dichloropropane 
l,3,5-Trimethytbenzene 
l,3-Dichlorobenzene 
1,3-0ichloropropane 
l,4-Dichtorobenzene 
'-Chlorohexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chloroto(uene 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 

Bldg181 

~JETA065 

AfP4'SPH'G~15 ·0 

21'SEp·2000 

2.22 

3.38 

1.74 

1.64 

2.48 

2.44 

1.99 

11.0 

5.76 

2.70 

2.48 

11.0 

2.74 

1.93 

( 2.04 

1.74 

1.81 

1.69 
2.70 

3.00 

1.88 
( 3.20 

( 3.56 

( 1.95 

........ 

RESULTS Of ORGANIC ANALYSES fOR ~ATER SAMPLES, AfP4 SPH2 

) [20] 

) [20] 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20J 
)[20] 

) [20J 
)[20] 

) [20] 

)[20J 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

SITE ID 

LOCATION 10 

SAMPLE IO 

DATE SAMPLEO 

Bldg181 

~JETA067 

AfP4·SPH'GW16·0 

21 'SEP'2000 

1. 1 1 

1.69 

0.870 

0.821 

( 1. 24 

( 1.22 

( 0.994 

5.51 

2.88 
1.35 

1.24 

5.48 

1.37 

( 0 .965 

1.02 

( 0.869 

( 0.905 

( 0.846 

1.35 

1.50 

0.938 
( 1.60 

( 1.78 

( 0.974 

)[10] 

)[10] 

) [10] 

) [10] 

) [10] 

) [10] 

)[10] 

)[10] 

) [10] 

)[10] 

)[10] 

) [10] 

) [10] 

)[10] 

) [10] 

) [10] 

) [10] 

)[10] 
)[10] 

) [10] 

)[10] 

) [10] 

)[10] 

)[10] 

NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 

Compiled: 05/10/01 () Detection limit () = Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 

~JETA05B 

AFP4,sPH'G~17'0 

03'OCT·2000 

1.66 

0.366 

1.55 

2.66 

( 0.832 

( 0.872 

1.13 

5.26 

1.69 

( 3.54 

( 0.956 

23.6 

1.43 

( 0.976 

( 1.24 

( 0.642 

( 0.786 

( 0.934 
1.58 

0.986 

1.77 
1.34 

1.38 

1.58 

) [20] 

)[20] 

) [20] 

)[20] 

) [20] 

) [20] 

)[20] 

)[20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 
) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

) [20] 

NO 
NO 

NO 

NO 
NO 
NO 
NO 

NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~ 
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Bldg181 

~JETA059 

AFP4'SPH'G~18'0 

03'OCT·2000 

1.66 

0.366 

1.55 

2.66 

0.832 

0.8n 

1.13 
( 5.26 

1.69 

( 3.54 

( 0.956 

23.6 

1.43 

0.976 

1.24 

( 0.642 

( 0.786 

( 0.934 

( 1.58 

( 0.986 

(1.77 

1.34 

1.38 

1.58 

) [20) 

) [20) 

) [20] 

) [20] 

) [20J 

) [20J 

) [20] 

) [20] 

) [20J 

) [20J 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20J 

)[20] 

)[20] 
)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

) [20] 



TABLE 2 

PARAMETER 

SY8260B - Volatile Organic Carbons, cont. 
4-lsopropyltoluene NO 
Benzene NO 
8ranobenzene NO 

Bromochloromethane NO 
Bromodich toromethane NO 
Bromoform NO 

Bromomethane (Methyl bromide) NO 

Carbon tetrach loride NO 
Chlorobenzene NO 

Ch loroetl'lane NO 

Chloroform NO 

Chloromethane NO 
Dibromochloromethane NO 
Dibromomethane 
Dich lorodifluoromethane 
Ethylbenzene 
Hexachloro-1,3-butadiene 
Isopropylbenzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 

Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1400 

Bldg181 

WJETA065 

AfP4-SPH-GW15-0 

21-SEP-2000 

(ug/L) 

( 2_30 

( 1.28 

( 2_00 

( 2_62 

2_36 

( 3 _40 
( 3 _98 

( 1.30 

1.68 

1.85 

1.79 
2_54 

( 2 . 80 

( 2_96 

( 4_74 

( 2_72 

( 6 _62 

1.86 
2_52 

1.60 

1.95 
( 2 _88 

1.27 

2.74 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

) [20J 

) [20J 

)[20J 

)[20J 

) [20J 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

) [20J 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

) [20J 

)[20J 

) [20J 

)[20J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

296 

SITE 10 

LOCATIOH 10 

S~PLE 10 

OATE S~PLEO 

Bldg181 

WJETA067 

AFP4-SP H-GW16-0 

21 - SEP-2000 

( 1. 15 

( 0.641 

( 0.998 

( 1.31 

1.18 

1. 70 

1.99 
( 0_652 

( 0_842 

( 0_925 

0.896 

1.27 

1.40 

1.48 
2_37 

1.36 
( 3_31 

( 0_931 

( 1.26 

( 0.801 

( 0.9n 
( 1.44 
( 0_637 

( 1.37 

)[10J 

) [10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[1 OJ 

)[10J 

)[1 OJ 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

) [10J 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
~O 

NO 
NO 
NO 
NO 

9_09 

NO 
30900 

Compiled: 05/10/01 () Detection limit (] = Oi Luticn Factor NO Hot Detected KA Not Appl icable 

Bldg181 

WJETA058 
AFP4- SPH-GW17-0 

03-OCT-2000 

(1.06 

( 0_706 

( 1.60 

( 1.62 

1.13 
( 2_36 

( 1.69 

(1.86 

( 0.516 

( 1.40 

( 1.42 

( 2.60 

( 0.938 

( 2.28 

3.50 

1.08 
( 7.38 

( 0.722 

1.58 
2 _24 

1.05 
2_18 

0_718 

24.7 

) [20J 

)[20J 

)[20J 

) [20J 

)[20J 

)[20J 

)[20J 

) [20J 

) [20) 

)[20) 

)[20) 

)[20J 

)[20J 

) [20J 

)[20J 

)[20J 

)[20J 
)[20) 

) [20) 

) [20J 

) [20) 

) [20J 

) [20) 

)[500J 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

8030 
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Bldg181 

WJETA059 

AFP4-SPH-GW18-0 

03-OCT-2000 

1.06 

0 .706 

1.60 

1.62 

1.13 

2 .36 

1.69 

1.86 

0.516 

1.40 

1.42 

2 .60 

0_938 

2_28 

( 3.50 

( 1.08 

7.38 

0.722 

1.58 

2 . 24 

1.05 
2_18 

0.718 
( 4_94 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

)[20J 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

)[20J 

)[20J 
)[20) 

)[20J 

)[20J 

)[20) 

) [20J 

) [20J 

) [20J 

)[1 00J 



TABLE 2 

PARAMETER 

--- -- -- --

.--., 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

Bldg181 

WJETA065 

AFP4·SPH·GW15·0 

21·SEp·2000 

------------------------ --- ------

sITe 10 

LOCATION 10 

SAMPLE lD 

DATE SAMPLED 

BldglBl 

WJETA067 

AFP4·SPH·GW16· 0 

21·SEp·2000 

------ -- ------------- -- ----- -----

Bldg181 

WJETA05B 

AFP4'SPH'GW17·0 

03'OCT·2000 

-- --- ----------------------------

SW8260B - Volatile Organic Carbons, cont. (ug/L) 

Trichlorofluoromethane NO ( 2.12 )(20J NO 1.06 ) [10J NO 1.33 ) [20J 

Vinyl chloride NO ( 2.2B )(20J NO 1.14 ) [10J NO 1. 11 ) [20J 

cis-l,2-Dichloroethene NO 2.24 )(20J NO 1.12 )[10J NO 0.874 )[20J 

cis-l,3-Dichloropropene NO 1.64 ) [20) NO 0.818 )[10) NO 0.972 ) (20) 

n-Butylbenzene NO ( 2 . 04 ) (20) NO ( 1.02 )[10) NO 1.52 )[20) 

n-Propylbenzene NO 2.80 )[20) NO ( 1.40 )[10) NO 1.65 )[20) 

o-Xylene NO ( 1.69 ) (20) NO ( 0 . 844 )[10) NO 0.722 )[20) 

p-Xylene/m-Xylene NO ( 3.34 ) (20) NO ( 1.67 ) (10) NO (1.72 )(20J 

sec-Butyl benzene NO ( 2.10 )(20) NO ( 1.05 ) [1 D) NO ( 1.34 )(20J 

tert-Butylbenzene NO 1.82 )[20) NO 0.911 )[1 OJ NO ( 0.532 ) (20) 

trans-l,2-Dichloroethene NO 2.38 )[20) NO ( 1.19 )[10) 1. 16 1.81 ) (20) 

trans-l,3-Dichloropropene NO 1.82 ) (20) NO ( 0.90S ) [10) .NO 1.59 )[20) 

Compiled: 05/10/01 () Detect i on Lim; t [] 0 i lut i on factor NO Not Detected NA Not Appl i cable 

~ 

Page: 6 

Bldg181 

WJETA059 

AFP4· SPH'GW18· 0 

03'OCT ·2000 

------------------------ ---------

NO 1.33 ) [20J 

NO 1. 11 ) [20J 

NO 0.874 )[20J 

NO 0.972 ) (20) 

NO 1.52 ) (20) 

NO 1.65 )[20) 

NO ( 0.722 ) (20) 

NO ( 1.72 ) (20) 

NO ( 1.34 ) [20J 

NO 0.532 ) (20) 

1.30 ( 1.81 ) (20) 

NO ( 1.59 )[20) 



TAB LE 2 

PARAMETER 

S~260B - Volatile Organic Carbons (ug/L) 
',1, 1 ,Z-Tetrachloroethane 
1, '. ' -Trichloroethane 
1,1,2 , 2-Tetrachloroethane 
1,1,2 -Trichloroethane 
1.'-Dichloroethane 
1, '-Dichloroethene 
1,l-Dichtoropropene 
l,2 ,3-Trichlorobenzene 
1,2,3-Trichloropropane 
l,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-oibromo-3-chloropropane 
1, 2-oibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
l,2 -D ichloropropane 
1,3, 5-Trimethylbenzene 
1,3-0 ichlorobenzene 
l,3-Dichloropropane 
1,4-Dichlorobenzene 
' -Chlorohexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 

~JETA060 

AFP4'SPH'G~19 ' 0 

03 'OCT·2000 

1.66 

0.366 

1.55 

2.66 

0.832 

( 0.872 
(1.13 

( 5.26 

( 1.69 

( 3.54 

( 0.956 

23.6 

( 1.43 

( 0 .976 

1.24 

( 0.642 

(0.786 

( 0 .934 
( 1.58 

( 0.986 

(1.77 

1.34 

1.38 

1.58 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

) (20) 

) (20) 

)[20) 

) [20) 

) [20) 

) [20) 

)[20) 

)[20) 

) [20) 

)[20) 

)[20) 

) [20) 

) (20) 

)[20) 

) [20) 

)[20) 

)[20) 

)[20) 

)[20) 

)[20) 

) [20) 

) [20) 

) [20) 

) [20J 

NO 
NO 
NO 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

SITE 10 

LOCATION 10 

SAMPLE (0 

DATE SAMPLED 

Bldg181 

~JETA061 

AFP4 ' SPH'G~0'0 

03'OCT·2000 

( 1.66 

( 0.366 

( 1.55 

( 2.66 

( 0 . 832 

( 0.872 

(1.13 

( 5.26 

( 1.69 

3.54 

0.956 

23 .6 
( 1.43 

( 0.976 

1. 24 

0.642 

0.786 

0.934 

1.58 

0 .986 

1.77 

1.34 

1.38 
1.58 

) [20) 

)(20) 

) [20) 

) [20) 

)[20] 

)[20] 

) [20] 

) [20] 

) [20] 

)[20] 

)(20] 

)[20] 

)(20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

)(20J 
)(20] 

)[20] 

) [20] 

) [20) 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled , 05/10/01 () Detection limit () Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 

~JETA062 

AFP4'SPH'G~2 1'0 

03'OCT·2000 

1.66 

( 0.366 

( 1.55 

( 2 .66 

( 0.832 

( 0 .872 

(1.13 

( 5 . 26 

( 1.69 

3.54 

0.956 

23.6 

1.43 

0 .976 

1.24 

0.642 

0.786 

0.934 

1.58 

( 0.986 

1.77 

1.34 

1.38 

1.58 

) [20] 

)[20] 

)[20J 

)[20) 

)[20] 

)[20) 

)(20) 

)[20] 

)[20) 

)(20] 

) [20] 

) (20] 

) [20) 

)(20) 

)[20) 

)[20] 

)(20] 

) [20) 

) (20) 

) [20] 

) [20] 

) [20] 

) [20] 

)(20] 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Bldg181 

~JETA063 

AFP4'SPH ' G~22'0 

03· 0CT·2000 

( 1.66 

( 0.366 

( 1.55 

( 2.66 

( 0.832 

( 0.872 

1.13 

( 5.26 

( 1.69 

354 
0.956 

( 23.6 

( 1.43 

( 0.976 

1.24 

0.642 

0.786 

0.934 

( 1.58 

( 0.986 

1.77 

1.34 

1.38 

1.58 

) [20] 

) [20) 

)(20) 

)[20) 

)[20J 

)(20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20) 

) [20] 

)[20] 

) [20) 

) [20) 

)(20) 

)(20J 

)(20) 

) [20) 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 



-

TABLE 2 

PARAMETER. 

SW8260B - Volatile Organic Carbons, cont . 
4-1sopropyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bramodichloromethane 
Bromoform 
Bromomethane (Methylbromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloranethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoramethane 
Ethylbenzene 
Hexachloro-1,3 -butadiene 
Jsopropylbenzene 
Methylene chloride 

Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

9490 

Bldg181 

WJETA060 

AFP4·SPH·GW19·0 

03·OCT·2000 

(ug/L) 

(1.06 

0.706 

1.60 

1.62 

( 1. 13 

2.36 

( 1.69 

(1.86 

( 0.516 

1.40 

1.42 

2.60 

( 0.938 
( 2.28 

3.50 

( 1.08 

( 7.38 

0 . 722 

( 1.58 

( 2.24 

( LOS 

( 2 . 18 

( 0.718 

( 4 . 94 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

)[20J 

) [20J 

) [20J 

) [20J 

) [ 20J 

) [20J 

) [20J 

J [20J 

) [20J 

)[20J 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

) (20] 

) [20J 

) [20J 

) [20J 

) [20J 

)[100J 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

10600 

SITE 10 

LOCATION ID 

SAMPLE 10 

OATE SAMPLEO 

Bldg181 

WJETA061 

AFP4·SPH·GW20·0 

03·OCT·2000 

1.06 

0.706 

1.60 

1.62 

1.13 

( 2.36 

( 1.69 

(1.86 

( 0.516 

( 1.40 

( 1.42 

( 2.60 

( 0.938 

( 2.28 

3.50 

1.08 

7.38 

0.722 

( 1.58 

( 2.24 

LOS 

2.18 

0.718 

( 4.94 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

] [20] 

)[20] 

)[20] 

)[20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

] (20] 

] [20] 

)[20] 

)[20] 

)[20] 

)[100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

9360 

Compiled: 05/10/01 () Detection limit [] Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 

WJETA062 

AFP4·SPH·GW21·0 

03·OCT·2000 

( 1.06 

(0.706 

( 1.60 

( 1.62 

1.13 

2.36 

1.69 

1.86 

( 0.516 

( 1.40 

( 1.42 

( 2.60 

( 0 .938 

( 2.28 

( 3.50 

1.08 

7.38 

0.722 

( 1.58 

( 2.24 

( LOS 

( 2.18 

( 0.718 

( 4.94 

] [20] 

] [20] 

] [20J 

] [20] 

] [20] 

) [20] 

)[20] 

) [20] 

] [20] 

)[20] 

)[20] 

) [20] 

] [20] 

) [20] 

) [20] 

] [20] 

] [20] 

] [20] 

] (20] 

] [20] 

] [20] 

] [20J 

] [20] 

] [100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 
NO 

NO 

NO 

NO 

1740 

~ 
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Bldg181 

WJETA063 

AFP4·SPH·GW22·0 

03·OCT·2000 

1.06 

0 . 706 

1.60 

1.62 

( 1. 13 

( 2.36 

1.69 

1.86 

0.516 

1.40 

( 1.42 

( 2 . 60 

( 0.938 

( 2 . 28 

3.50 

( 1.08 

( 7 .38 

( 0 .722 

( 1.58 

( 2 . 24 

( LOS 

( 2.18 

( 0.718 

( 0.988 

] [20] 

] [20] 

] [20] 

)[20] 

)[20] 

)[20] 

)[20] 

] [20] 

][20] 

)[20] 

)[20] 

)[20] 

] [20] 

] [20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

) [20] 

] [20] 

] [20] 

] [20] 

] [20] 



TABLE 2 

PARAMETER 

.. ------ -

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

BIdg181 

~JETA06D 

AFP4 - SPH - G~19-D 

D3-OCT - 2000 

------------ --- ---- ----- ------ ---

SITE ID 

LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

BIdg181 

~JETA061 

AFP4 - SPH- G~20-D 

D3-0CT - 2000 

--- ------------ -- ----------------

Bldg181 

~JETA062 

AFP4-SPH-G~21 -0 

03-OCT-2000 

---------------------------------

SW8260B - Volat ile Organic Carbons, cont. (ug/L) 

Trichlorofluoromethane ND ( 1.33 ) [20] ND 1.33 )[20] ND 1.33 )[20] 

Vinyl chloride NO ( 1. II )[20] ND 1. II ) [2D] ND 1.11 )[2D] 

cis- 1,2 -Dichloroethene ND 0_874 )[20] 1.98 ( 0_874 ) [20] ND ( 0_874 ) [20] 

cis-l,3-DichLoropropene NO ( 0_972 )[20] NO ( 0_972 ) [20] ND ( 0_972 ) [20] 

n-Butylbenzene ND ( 1.52 )[20] NO ( 1.52 ) [20] NO 1.52 )[20] 

n-Propylbenzene ND 1.65 )[20] ND ( 1.65 ) [20] NO 1.65 ) [20] 

o-Xylene ND 0_722 )[2D] ND ( 0_722 ) [20] ND 0.722 )[20] 

p-Xylene/m-Xylene ND 1.72 ) [20] NO (1.72 ) [20] NO (1.72 ) [20] 

sec-Butyl benzene NO 1.34 ) [20] ND ( 1.34 )[20] ND ( 1.34 ) [20] 

tert-Butylbenzene ND 0_532 ) [20J ND ( 0.532 )[20] ND 0_532 )[20J 

trans-',2 -Dichloroethene ND ( 1.81 ) [20J ND 1.81 )[20J ND 1.81 )[20] 

trans-l,3-0ichloropropene ND ( 1.59 )[20J NO ( 1.59 )[20J ND 1.59 ) [20] 

Compiled, D5/1D/OI () Detection limit [) Dilut i on factor NO Not Detected triA Not Appl icable 
~ 

Page: 9 

Bldg181 

~JETA063 

AFP4-SPH-~22-0 

03-0CT-2000 

----------------------- ----------

ND 1.33 )[20] 

ND 1. II )[20] 

ND ( 0_874 ) [20] 

ND ( 0_972 )[20] 

NO 1.52 ) [20] 

ND ( 1.65 )[20] 

ND ( 0.722 )[20] 

ND 1.72 )[20] 

ND 1.34 ) [20J 

ND ( 0 _532 ) [20] 

ND ( 1.81 ) [20] 

ND ( 1.59 )[20J 



-

TABLE 2 

PARAMETER 

S~260B - Volatile Organic Carbons (ug/L) 
1,1, l,2-Tetrachloroethane 
l,l.'-Tr ich loroethane 
1, 1 ,2,2-Tetrachloroethane 
1,l,2-Trichloroethane 
1, '-Dichloroetnane 
1,1-Dichloroethene 
1,1-0ichloropropene 
1,2,3-Trichlorobenzene 
l,2,3-Trich loropropane 
l , 2,4-Trichlorobenzene 
l , 2,4-Trimethylbenzene 
1,Z-Dibromo-3-chloropropane 
l,2-0ibromoethane 
1,2-0ichlorobenzene 
l,Z-Oichloroethane 
1,2-Dichloropropane 
l ,3,5-Trimethylbenzene 
1.3-Di ch lorobenzene 
1,3 -Dichloropropane 
1,4-0 ichlorobenzene 
' - Chlorohexane 
2,2-0ichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Bldg181 

UJETA064 

AFP4·SPH·GU23·0 

03·DCT·2000 

1.66 

0.366 

1.55 

2.66 

( 0.832 

0.872 

1.13 

( 5.26 

1.69 

3.54 

D.956 

( 23.6 

( 1.43 

( 0.976 

1.24 

0.642 

0 . 786 

0.934 
1.58 

0.986 

1.n 
1.34 

1.38 

1.58 

RESULTS OF ORGANIC ANALYSES fOR WATER SAMPLES, AfP4 SPH2 

) [20] 

) [20] 

) [20] 

) [20] 

] [20] 

] [20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

) [20] 

)[20] 

) [20] 

) [20] 

) [20] 

)[20] 

) [2D] 

)[20] 

)[20] 

) [20] 

)[20] 

)[20] 

ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SITE ID 

LDCAHON ID 

SAMPLE ID 

DATE SAMPLED 

8ldg181 

UJETA065 

AFP4 · SPH · GU24·0 

03·DCT·2000 

( 1.66 

( 0.366 

( 1.55 

( 2.66 

0 .832 

( 0.872 

(1.13 

( 5.26 

( 1.69 

( 3.54 

( 0.956 

( 23.6 

( 1.43 

( 0.976 
( 1.24 

( 0.642 

0 .786 

0.934 

1.58 

0.986 

1.n 
1.34 

1.38 

1.58 

) [20] 

) [20] 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

] [20] 

)[20] 
)[20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 
NO 
NO 
ND 
NO 

Compiled: 05/10/01 () Detection limi t (] Dilution Factor NO Not Detected HA Not Applicable 

Bldg181 

UJETA066 

AFP4·SPH·GU25·0 

03·OCT·200D 

(1-66 

0.366 

1.55 

2 .66 

( 0 .832 

( 0.872 

(1-13 

( 5.26 

( 1-69 

( 3.54 

( 0.956 

( 23.6 

1.43 

( 0.976 

( 1.24 

D.642 

( 0.786 

( 0 .934 
( 1 .58 

( 0.986 

1.77 

.1-34 

1.38 

1.58 

) [20] 

)[20] 

)[20] 

) [20J 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

) [20] 

) [20] 

] [20] 

] [20] 

) [20] 

) [20J 

] [20] 

)[20] 

) [20] 

) [20] 

) [20] 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 

-
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Bldg181 

UJETA067 

AFP4· SPH· GW26·0 

D3 · DCT·200D 

(1.66 

( 0 .366 

( 1.55 

( 2.66 

( 0.832 

0.872 

(1.13 

( 5.26 

( 1.69 

( 3.54 

( 0.956 

23.6 

1.43 

( 0 .976 

( 1.24 

( 0.642 

0 .786 

0.934 

1.58 

0.986 

1.n 
1.34 

1.38 

1.58 

)[20] 

)[20] 

)[20] 

) [20] 

)[20] 

) [20] 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

)(20] 
)[20] 

)(2D] 

)(20] 

)[2D] 

)[2D] 

) [20] 



TABLE 2 

PARAMETER 

SY8260B - volatile Organic Carbons, cont. 
4-lsopropyltoluene 
Benzene 

Bromobenzene 
Bramochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibrornochloromethane 
Dibromomethane 
Oichlorodifluoromethane 
Ethylbenzene 
Hexachloro-1.3 -butadiene 
I sopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 
ND 

ND 

ND 

677 

Bl dg181 

WJETAD64 

AFP4-SPH-GW23-0 

03-OCT-20DO 

(ug/l) 

(1.06 

0.706 

1.60 

1.62 

1.13 

( 2.36 

( 1.69 

(1.86 

( 0.516 

( 1.40 

( 1.42 

2.60 

( 0.93B 

( 2.28 

( 3.50 

1.08 

7 . 38 

0.722 

1.58 

2.24 

1.05 

2.18 

( 0.718 

( 0.988 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

) [20J 

)[20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20J 

ND 

NO 

ND 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

4120 

SITE ID 

LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 

WJETA06S 

AFP4-SPH-GW24-0 

03-OCT-2000 

1.06 

0.706 

1.60 

1.62 

1.13 

( 2.36 

( 1.69 

( 1.86 

0.516 

( 1.40 

( 1.42 

( 2.60 

( 0.938 

( 2.28 

( 3.50 

1.08 

( 7 . 38 

( 0.n2 

( 1.58 

2.24 

( 1.05 

( 2.18 

( 0.718 

( 4.94 

) [20J 

) [20J 

J [20J 

J [20J 

J [20J 

J [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

J [20J 

J [20J 

J [20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20J 

) [20J 

) [20J 

)[100J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

6190 

Compiled, 05/10/01 () Detection limit [] = Dilution Factor NO Not Detected NA = Not Applicable 

Bldg181 

WJETA066 

AFP4 - SPH- GW2S-0 

03-OCT-2000 

1.06 

0.706 

1.60 

( 1.62 

1.13 

( 2 . 36 

( 1.69 

1.86 

0.516 

1.40 

( 1.42 

( 2 .60 

0.938 

( 2 . 28 

( 3.50 

( 1.08 

7.38 

0.n2 

1.58 

2.24 

1.05 

2. 18 

0.718 

4.94 

) [20J 

)[20J 

)[20J 

J [20J 

) [20J 

) [20J 

) [20J 

) [20J 

J [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

J [20J 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

) [20J 

)[100J 

NO 
NO 
NO 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 
NO 

NO 

NO 

NO 
NO 
NO 

NO 
NO 

8.30 

NO 

32700 

Page: 11 

Bldg181 

WJETA067 

AFP4-SPH-GW26-0 

03-OCT-2000 

1.06 

0.706 

1.60 

1.62 

1.13 

2.36 

1.69 

1.86 

( 0.516 

1.40 

1.42 

2 . 60 

0 . 938 

2.28 

( 3 . 50 

( 1.08 

7.38 

0.n2 

( 1.58 

( 2.24 

1.05 

2.18 

0 . 718 

( 24 . 7 

) [20J 

)[20J 

)[20J 

) [20J 

) [20J 

J [20J 

)[20J 

) [20J 

)[20J 

)[20J 

][20J 

)[20J 

)[ZOJ 

) [20J 

J [20J 

) [20J 

) [20] 

][20J 

][20J 

)[20J 

) [20J 

][20J 

][20J 

) [500] 



TABLE 2 

PARAMETER 

------ ---

-
RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

Bldg181 

WJETAD64 

AFP4 - SPH - GW23 -0 

03 -0CT-20DD 

---- ---- -- ------ -- ----- ---- ------

SITE 10 

LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 

WJETAD65 

AFP4 - SPH- GW24 -0 

D3 -OCT - 2DDD 

--- -- ------ -- ----- --- ------- --- --

Bldg181 

WJETAD66 

AFP4-SPH-GW25 -D 

D3-OCT - 2DDD 

----- -- -- -- ---- ---- --- -- --- --- ---

SW8260B - Volatile Organic Carbons, cont. (ug/ll 

Trichlorofluoromethane NO ( 1.33 ) [2DJ NO ( 1.33 )[2DJ NO ( 1.33 )[2DJ 

Vinyl chloride NO ( 1. 11 ) [2DJ NO ( 1. 11 )[2DJ NO ( 1.11 )[2DJ 

cis-1,2-Dichloroethene NO ( 0_874 ) [2DJ NO ( 0_874 ) [2DJ 1.22 ( 0_874 )[2DJ 

cis-l . 3-0ichloropropene NO ( 0 _972 ) [2DJ NO ( 0_972 ) [2DJ NO ( 0_972 )[2DJ 

n-Butylbenzene NO ( 1.52 )[2DJ NO ( 1.52 )[2DJ NO ( 1.52 ) [2DJ 

n-Propylbenzene NO 1.65 )[2DJ NO ( 1.65 )[20] NO ( 1.65 ) [2DJ 

o-Xylene NO 0_722 )[2DJ NO ( 0_722 ) [2DJ NO 0 _722 ) [2DJ 

p-Xylene/m-Xylene NO 1.72 )[2DJ NO ( 1.72 ) [20] NO 1.72 ) [2DJ 

sec-Butyl benzene NO 1.34 )[2DJ NO ( 1.34 ) [20] NO 1.34 ) [2DJ 

tert-Buty l benzene NO 0_532 )[2DJ NO ( 0_532 ) [2DJ NO 0_532 ) [2DJ 

trans-l,2-0ichloroethene NO 1.81 )[2DJ NO 1.81 ) [2DJ NO ( 1 _81 ) [2DJ 

trans-l,3-Dich l oropropene NO 1. 59 )[2DJ NO ( 159 ) [2DJ NO ( 1.59 ) [2DJ 

Compiled: 05/10/01 () = Detect ion Lim i t []:: Di lution Factor NO Not Detec ted NA Not Appl icable 

Page: 12 

Bldg181 

WJETAD67 

AFP4-SPH- GW26-D 

03-0CT-20DD 

------------------------- -- -- ----

NO 1.33 )[2DJ 

NO 1.11 )[2DJ 

2_61 ( 0_874 )[2DJ 

NO ( 0 _972 )[2DJ 

NO ( 1.52 ) [2DJ 

NO 1.65 ) [2DJ 

NO ( 0_722 ) [2DJ 

NO (1.72 )[2DJ 

NO 1.34 )[2DJ 

NO 0_532 ) [20] 

NO 1.81 ) [2DJ 

NO 1.59 ) [2DJ 



TABLE 2 

PARAMETER 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

BldglBl 

~JETA067 

AFP4-SPH · GY26-1 Oup of 

AFP4 - SPH·G~26-0 

03-OCT - 2000 

SITE 10 

LOCATION ID 

SAMPLE to 
OATE SAMPlEO 

Bldg181 

~JETA064 

AFP4-SPH·GY27-0 

19-OCT · 2000 

SW8260B - Volatile Organic Carbons (ug/l) 

" " ',Z-Tetrachloroethane 
1,', '-Trichloroethane 
l,l,2,Z-retrachloroethane 
1,l,2-Trichloroethane 
',' -Dichloroethane 
1,1-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2, 3-Tr ichloropropane 
1,2,4-Trichlorobenzene 
1, 2,4-Trimethylbenzene 
1,2-Di bromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2 -Dichloroethane 
1,2-Dichtoropropane 
l,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3 -Dichloropropane 
1,4-Dichlorobenzene 
' -ChlorOhexane 
2,2-0ichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

Compiled, 05/10/01 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1.66 

0.366 

1.55 

2.66 

0.832 

0 .872 

1.13 

( 5.26 

( 1. 69 

( 3.54 

( 0.956 

( 23.6 

( 1.43 

( 0.976 

1.24 

( 0.642 

( 0.786 

0.934 

1.58 

0.986 

1.77 

1.34 

1.3B 

1.5B 

) (20) 

) [20J 

) [20J 

J [20J 

) [20J 

) [20J 

H20J 

H20J 

H20J 
) [20J 

J [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

H20J 

H20J 

H20J 

H20J 

H20J 
) (20) 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

2.22 

( 3.38 

( 1. 74 

( 1.64 

[ 2.48 

( 2.44 

1.99 

11.0 

5.76 

( 2 . 70 

( 2.48 

11.0 

( 2.74 

1.93 

2.04 
1.74 

( 1.81 

1.69 

2.70 

3.00 

1.88 

3.20 

( 3.56 

( 1.95 

) (20) 

) (20) 

) (20) 

) (20) 

) (20) 

) (20) 

) (20) 

H20J 
)(20) 

H20J 

H20J 

H20J 
) [20J 

) [20J 

) (20) 

) (20) 
) [20) 

) (20) 

) (20) 

) (20) 

) (20) 

) (20) 

H20J 
H20) 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

() = Detection Limit [) Dilution Factor NO = Not Detected NA Not Applicab le 

Bldg181 

~JETA063 

AFP4-SPH- G~28-0 

19-OCT -2000 

0.111 H1) 

0.169 ) [1J 

0.0870 H1) 

(0.0821 HI) 

( 0.124 HI) 

( 0 . 122 H1) 

(0.0994 H1) 

( 0.551 H1) 

(0.288 ) (1) 

(0.135 )[1) 

0.124 ) (1) 

0.548 ) (1) 

0.137 HI) 

0 . 0965 H1) 

0.102 H1) 

(0.0869 H1) 

0.0905 H1) 

0.0846 H1) 

(0.135 H1) 

( O. ISO HI) 

(0 . 0938 ) (1) 

(0.160 )[1) 

0.178 H1) 
(0.0974 H1) 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

Page: 13 

Bldg181 

~JETA065 

AFP4-SPH-GW29-0 

19-0CT-2000 

( 2 . 22 

( 3.38 

( 1. 74 

( 1.64 

2.48 

2.44 

1.99 

11.0 

5.76 

2.70 

( 2.48 

( 11.0 

( 2 . 74 

( 1.93 

( 2.04 

( 1.74 

1.81 

1.69 

( 2.70 

( 3.00 

( 1 .88 

( 3.20 

( 3 . 56 

( 1.95 

H20J 

H20J 

H20J 

H20) 

H20J 
) (20) 

) (20) 

) (20) 

) (20) 

)(20) 

) [20J 

) [20J 

) (20) 

) (20) 

) (20) 

) (20) 

) [20J 

H20J 

H20J 

H20J 

H20) 

H20) 
) (20) 

) (20) 



-

TABL E 2 

PARAMETER 

.----

RESULTS OF ORGANI C ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

Bldg181 

~JET'067 

'FP4 - SPH - G~26-1 Oup of 

'FP4-SPH'G~26-0 

03-OCT-2000 

SITE 10 

LOCATION 10 

SAI!PLE 10 

DATE SAMPLED 

Bldg181 

~JET'064 

AFP4-SPH-G~27-0 

19-OCT-2000 

S~8260B . Volatile Organic Carbons, cont. (ug/L) 

4-]soprqpyltoluene 

Benzene 
Branobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 

Chlorobenzene 
Ch loroethane 

Chloroform 
Ch l oromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro-l,3 -butadiene 

Isopropylbenzene 
Methylene chloride 

Naphthalene 
Styrene 
Tetrachloroethene 
To luene 

Trichloroethene 

Compiled: 05/10/01 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

4.90 

NO 
lTSOO 

( 1.06 

( 0 . 706 

1.60 

1.62 

1. 13 

2.36 

1.69 

1.86 

00516 
( 1.40 

( 1.42 

2.60 

0.938 

( 2.28 

( 3.50 

( 1.08 

7.38 

0.722 
1.58 

2.24 

1.05 
2_ 18 

0.718 
24 _7 

) [20J 

) (20) 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)(20J 

) [20J 
) (20) 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[20J 
) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

)[500J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

425 

( 2 _30 

( 1.28 

2.00 

2.62 

2.36 
( 3.40 

( 3.98 

1.30 
(1.68 

( 1.85 

(1.79 

( 2 _54 

( 2.80 
( 2 .96 

( 4.74 

( 2.72 
( 6 .62 

(1.86 

2.52 
1.60 

1.95 

2.88 
1.27 

( 2 . 74 

) [20J 

) [20J 

) [20J 

) [20J 

)[20) 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20) 

)[20J 

)[20J 

)[20J 
) [201 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

NO 

NO 
NO 
NO 

0 .966 

NO 
NO 
NO 
NO 
NO 

2 .87 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

10_3 

( ) Detection l imit {] Dilution Factor NO Not Detected NA Not Applicable 

Bldg181 

~JETA063 

AFP4-SPH-G~28-0 

19-0CT-2000 

0.115 

( 0 .0641 

( 0 . 0998 

)[1] 

)[1] 

)[1] 

( 0.131 )[1] 

( 0 . 118 )[1) 

0.170 )[1] 

( 0.199 )[1) 

(0.0652 )[1) 

(0 . 0842 ) [1] 

(0_0925 ) [1) 

(0 .OB96 ) [1) 

( 0.127 )[1) 

( 0 . 140 ) [1J 

0 .148 )[1J 

0.237 )[1) 

( 0.136 )[1) 

(0 .331 )[1) 

(0_0931 )[1] 

( 0 . 126 )[1) 

(0.0801 ) [1] 

0.0977 ) [1] 

0 . 144 )[1) 

0 . 0637 )[1) 

(0 . 137 )[1) 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1060 

.---., 
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Bldg181 

~JET'065 

AFP4-SPH- G~29-0 

19-OCT-2000 

2.30 

1.28 

2 . 00 

2.62 

2.36 
( 3.40 

( 3.98 

1.30 

1.68 

1.85 

1.79 

2.54 

2.80 

2.96 

( 4.74 

( 2.72 

( 6.62 

(1.86 

2 . 52 

1.60 

1.95 
2_88 

1.27 

2 .74 

)[20J 

)[20J 

) [20J 

)[20J 

) [20J 

) [20J 

) (20) 

) [20J 
)[20) 

)[20) 

)[20J 

)[20J 

)[20J 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

)[20J 

) [20J 

)[20J 

) [20J 

)[20J 

)[20J 



TABLE 2 

PARAMETER 
---- .. ---

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

Bl dg181 

WJETA067 

AFP4-SPH-GW26-1 Dup of 

AFP4-SPH-GW26-0 

03-0CT -2DDO 

-------- ----- ---- ------ ---- --- ---

SITE ID 

LOCATION ID 

SAMPLE ID 

DATE SAMPLED 

Bldg181 

WJETA064 

AFP4- SPH-GW27-0 

19-OCT-2000 

-- ---- --------- --- --- --- ---------

Bldg181 

WJETA063 

AFP4-SPH-GW28-0 

19-0CT-2000 

-- --------------------- -- ---- ----
SU8260B - Volatile Organic Carbons, cont. (ug/L) 

Trichlorofluoromethane ND ( 1.33 )[20J ND 2.12 ) [20J ND ( 0.106 )[IJ 

Vinyl chloride ND ( 1. 11 )[20J ND 2.28 )[20J ND ( 0.114 )[11 

cis - l,2-0ichtoroethene 1.40 ( 0.874 )[201 ND ( 2.24 )[20J ND (0. 11 2 )[11 

cis-l,3-Dichloropropene NO ( 0.972 ) [20J NO (1.64 I [20J NO ( 0 . 0818 )[1] 

n-Butylbenzene ND 1.52 ) [20J ND ( 2.04 )[20J ND ( 0.102 )[11 

n-Propylbenzene ND 1.65 ) [20J ND ( 2.80 )[20J ND ( 0.140 )[1] 

a-Xylene ND 0.722 )[201 ND ( 1.69 ) [20J ND ( 0.0844 )[1] 

p-Xylene/m-Xylene ND 1.72 ) [20] ND ( 3.34 ) [201 NO ( 0.167 )[1] 

sec-Butyl benzene ND 1.34 ) [20J NO ( 2.10 I [20J ND ( 0.105 )[1] 

tert-Butylbenzene ND ( 0.532 ) [20J ND 1.82 )[201 ND 0.0911 )[1] 

trans-l,2-Dichloroethene ND 1.81 ) [20] ND ( 2.38 )[201 ND 0.119 )[1] 

trans-l,3-Dichloropropene ND ( 1.59 ) [201 NO ( 1.82 )[201 ND ( 0.0908 )[11 

Compiled: 05/10/01 () = Detection limit [] Dilution Factor ND Not Detected IrlA Not Applicable 

Page: 15 

8ldg181 

WJETA065 

AFP4 - SPH-GW29-0 

19- OCT-2000 

------------- --- -------------- ---

ND 2.12 ) [201 

NO ( 2 . 28 ) [201 

NO ( 2 . 24 )[20J 

NO (1.64 )[20J 

NO ( 2.04 ) [20J 

NO ( 2.80 ) [20J 

NO ( 1.69 )[201 

ND ( 3.34 ) [201 

ND ( 2.10 )[201 

NO ( 1.82 ) [201 

ND ( 2.38 ) [201 

ND ( 1.82 ) [201 



TABLE 2 

PARAMETER 

SW8260B - Volatile Organic Carbons (ug/L) 

1,',',2-Tetrachloroethane 
1,1, '-Trichtoroethane 
1,1,2,2-Tetrachloroethane 
1, 1, Z-Tr ichloroethane 
1, '-Oicnloroethane 
1,1-Dichloroetnene 
l,l-0ichloropropene 
1,2,3-Trichlorobenzene 
1,2 ,3-Trich loropropane 
l ,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-ch loropropane 
1,2-Dibromoethane 
l,Z-Dichlorobenzene 
l,2-0ichloroethane 
l,2-0ichloropropane 
l,3,S-Trimethylbenzene 
1.3-0ichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
'-Chloronexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

"JETA066 

AFP4·SPH·GII30·0 

19·0CT·2000 

( S.SS 

( 8.4S 

( 4.3S 

( 4.10 

( 6.20 

( 6.10 

( 4.97 

( 27.6 

( 14.4 

( 6.7S 

( 6.20 

( 27.4 

( 6.8S 

( 4.82 

( S .10 

( 4.34 

( 4.S2 

( 4.23 

6.75 

7.S0 

4.69 

8.00 

( 8.90 
( 4.87 

..--.. 

RESULTS OF ORGANIC ANALYSES FOR "ATER SAMPLES, AFP4 SPH2 

)(SO] 

) [SO] 

) [SO] 

) [SO] 

)(SO] 

)(SO] 

)(SO] 

)(SO] 

)(SO] 

)(SO] 

) [SO] 

)(SO] 

) [SO] 

)(SOJ 

)(SO] 

)(SO] 

)(SO] 

)(SO] 

)(50] 

)(SO] 

) [SO] 

)(SO] 

)(SO] 

)(SO] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SITE 10 

LOCATION 10 

SAMPLE 10 

OATE SAMPLEO 

Bldg181 

"JETAOS9 

AFP4·SPH· G1I31·0 

19·OCT · 2000 

( 22.2 

( 33.8 

( 17.4 

( 16.4 

( 24.8 

( 24.4 

19 .9 

110 

S7.6 

27.0 

24.8 

110 

27.4 

19.3 

20.4 

17.4 

18.1 

16.9 

27.0 

30.0 

18.8 

32.0 
( 3S.6 

( 19.5 

)(200] 

)(200] 

)(200] 

) [200] 

) [200] 

)(200] 

)(200] 

)(200J 

)(200] 

)(200] 

)(200] 

)(200] 

) [200] 

) [200] 

) [200] 

)(200] 

) [200] 

)(200] 

) [200J 

)(200] 

) [200] 

) [200] 

) [200] 

) [200] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled: OS/10/01 () Detection limit [) Dilution Factor NO Not Detected NA = Not Applicable 

Bldg181 

"JETA062 

AfP4·SPH·GII32·0 

19·OCT·2000 

1. 11 

1.69 

0.870 

0.821 

1.24 

1.22 

0.994 

( S.Sl 

( 2.88 

( 1.3S 

( 1.24 

( S.48 

( 1.37 

( 0.96S 

( 1.02 

( 0 .869 

( 0.90S 

( 0.846 

( 1.3S 

( LSD 

( 0.938 

( 1.60 

( 1.78 

( 0.974 

)(10] 

)(10] 

)(10] 

)(10] 

) [10] 

)(10] 

)(10] 

)(10] 

)(10] 

)(10J 
)(10] 

)(10] 

)(10] 

)(10] 

)(10] 

][10] 

][10] 

][10] 

][10J 

][10] 

][10] 

][10] 

][10] 

][10] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

~ 
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Bldg181 

"JETA060 

AFP4·SPH · G"33·0 

19·0CT·2000 

( 22.2 

( 33.8 

( 17.4 

( 16.4 

( 24.8 

24.4 

19.9 

110 

S7.6 

27.0 

24.8 

110 

27.4 

( 19.3 

( 20.4 

17.4 

( 18.1 

( 16.9 

( 27.0 

( 30.0 

( 18.8 

( 32.0 

( 3S.6 

( 19.5 

][200] 

][200] 

][200] 

][200] 

][200] 

][200] 

][200] 

) [200] 

][200] 

) [200J 
)(200] 

][200] 

][200] 

][200] 

)[200] 

][200] 

) [200J 

) [200] 

) [200] 

) [200] 

)(200] 

) [200] 

) [200] 

][200] 



TABLE 2 

PARAMETER 

S~260B - Volatile Organic Carbons, cont . 
4-Isopropyltoluene NO 
Benzene NO 
Bromobenzene NO 
Bromochtoromethane NO 
Bramodichloromethane NO 

Bromoform NO 
Bromomethane (Methyl bromide) NO 
Carbon tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro-1.3-butadiene 
Isopropylbenzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Tr ichloroethene 

ND 

ND 

ND 

ND 

ND 

ND 

17.9 

NO 

ND 

NO 

ND 

3220 

BldglBl 

~JETA066 

AFP4-SPK-G~0-0 

19-OCT-2000 

(ug/L) 

( 5.75 
( 3.20 

( 4.99 
( 6.55 
( 5.90 

( 8.50 

( 9.95 

( 3.26 

( 4 . 21 

( 4.62 

( 4.4B 

( 6.35 
( 7.00 
( 7.40 

11 .8 

6.80 
16.6 

( 4.66 

( 6.30 
( 4.00 

( 4 .88 
( 7.20 
( 3.18 

( 6 .85 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPK2 

)[50J 

)[50J 

)[50J 

) [50J 

)[50J 

) [50J 

)[50J 

) [50J 

) [50J 

)[50J 

)[50J 

)[50J 

)[50J 

)[50J 

)[50J 

) [SOJ 
) [50] 

) [50J 

) [50J 

) [50J 

J [50J 

)[50J 

)[50J 

)[50J 

NO 
ND 

NO 
NO 
NO 
NO 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

6780 

SITE ID 

LOCATION ID 

SAMPLE ID 

DATE SAMPLED 

Bldg181 

~JETA059 

AFP4-SPK-G~1-0 

19-OCT-2000 

23.0 
12 .8 

20.0 

( 26 .2 

( 23.6 
( 34.0 

( 39.8 

( 13.0 
16 . B 

18.5 

17.9 

( 25.4 

( 28.0 

( 29.6 
( 47.4 

( 27.2 

66.2 

18.6 

( 25.2 

( 16 .0 

( 19.5 

( 28.8 

( 12.7 
( 27.4 

) [200] 

) [200] 

)(200] 

)[200J 

) [200J 

) [200J 

) [200J 

) [200J 

)[200J 

)[200J 

)[200J 

) [200J 

)[200J 

) [200J 

) [200J 

) [200J 

)[200J 

)[200J 

)[200J 

)[200J 

)[200J 

)[200J 

) [200J 

) [200J 

ND 

ND 

ND 

NO 
NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
NO 

ND 

ND 

ND 

ND 

ND 

ND 

206 

Compiled, 05/10/01 () = Detection Limit [J Dilution Factor NO = Not Detected NA = Not Applicable 

Bldg181 

~JETA062 

AFP4-SPH-G~2-0 

19-OCT-2000 

( 1.15 

( 0.641 

( 0.998 
( 1.31 

1.18 

1.70 

1.99 
0 . 652 

0.842 

0.925 

0.896 

1.27 

1.40 

1.48 

2 .37 

1.36 
( 3.31 

( 0.931 

( 1.26 

( 0.801 

( 0.9n 

( 1.44 

( 0 .637 

( 1.37 

) [10J 

) [10J 

)[10J 

)[10] 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)[10J 

)(10J 

)[10J 

) [10J 

) [10J 

) [10J 

) [10J 

) [10J 

) [10J 

) [10J 

) [10J 

)[10J 

)[10J 

)[10J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 
ND 

ND 

ND 

ND 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

5870 

Page: 17 

Bldg181 

~JETA060 

AFP4-SPH-G~3-0 

19-OCT-2000 

23 .0 
( 12 .8 

( 20.0 

( 26.2 

( 23.6 

( 34.0 

( 39.8 

13.0 
16.8 

18.5 

17.9 

25.4 

28.0 

29.6 
( 47.4 

( 27.2 
( 66.2 

( 18.6 

( 25 . 2 

16.0 

19.5 

28.8 

12.7 

27.4 

J [200J 

) [200J 

) [200J 

) [200J 

) [200J 

) [200J 

) [200J 

) [200J 

) [200J 

)[200J 

)[200J 

)[200J 

)[200J 

)[200J 

) [200J 

)[200J 
) [200J 

) [200J 

) [200J 

)[200J 

) [200J 

) [200J 

) [200J 

) [200J 



TABLE 2 

PARAMETER 

---------

,.-, 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

Bldg181 
UJETA066 

AFP4-SPH-GII30-0 
19-OCT -2000 

------------------- --.-----------

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
UJETAOS9 

AFP4-SPH-GII31-0 
19-OCT-2000 

---- -._- ----------- ----------- ---

Bldg181 
UJETA062 

AFP4-SPH-GU32-0 
19-0CT-2000 

------------ -- ----- ------- --- ----

S~82608 - Volatile Organic Carbons , cont. (ug/L) 
Trichlorofluoromethane NO ( S_30 )[SOJ NO ( 21.2 ) [200J NO 1.06 )[10J 
Vinyl chloride NO ( S.70 )[SOJ NO ( 22.8 ) [200J NO 1. 14 )[10J 
cis-1,2-0ichloroethene NO ( S.6O )[SOJ NO 22_4 ) [200J NO 1.12 ) [1 OJ 
c is -',3-Dich loropropene NO 4. 09 )[SO) NO ( 16 .4 )[200J NO 0_818 )[10J 
n-Butylbenzene NO S.10 )[SOJ NO ( 20.4 )[200J NO 1.02 )[10J 
n-Propylbenzene NO 7.00 ) [SOJ NO ( 28.0 )[200J NO 1.40 )[10J 
o-Xylene NO ( 4.22 ) [SOJ NO ( 16 .9 )[200J NO 0_844 )[10) 
p-Xylene/m-Xylene NO ( 8.3S )[SOJ NO ( 33_4 ) [200) NO ( 1.67 )[10J 
sec-Butyl benzene NO S.2S )[SOJ NO ( 21.0 ) [200J NO ( LOS )[10J 
tert -Butytbenzene NO 4.S6 )[SO) NO ( 18.2 )[200) NO 0_911 )[10J 
trans-1.2-Dichloroethene NO ( 5_95 )[SOJ NO 23 .8 )[200J NO 1.19 )[10J 
trans-1,3-Dichloropropene NO ( 4_S4 )[SOJ NO 18.2 )[200J NO 0.908 )[10J 

Compiled: 05/10/01 () Detection Limit [] = Dilution Factor NO Not Detected NA = Not Applicable 

....., 

Page: 18 

Bldg181 
UJETA060 

AFP4-SPH-GII33-0 
19-0CT-2000 

------ ---------------------- -----

NO ( 21.2 )[200J 
NO ( 22.8 ) [200J 
NO ( 22_4 )[200J 
NO 16_4 )[200J 
NO 20_4 ) [200J 
NO 28.0 ) [200J 
NO 16_9 )[200J 
NO 33_4 )[200J 
NO 21.0 )[200J 
NO 18.2 ) [200) 
NO 23_8 ) [200J 
NO 18.2 )[200J 



TABLE 2 

PARAMETER 

S~8260B . Volatile Organic Carbons (ug/L) 
1,1,1,Z·Tetrachloroethane 
1,1, '-Trichloroethane 
1,1,l,2-Tetrachloroethane 
1,1,Z-Trichloroethane 
1,1-Dichloroetnane 
1,1 -Dichloroetnene 
1,1-Dlchloropropene 
1,2,3- Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 

1,2-Dibromo-3-ch loropropane 
l,2 -Dibromoethane 
',Z-Dichlorobenzene 
l,2 -Dichloroethane 
1,Z-Oichtoropropane 
1,3,S-Trimethylbenzene 
l,3-Dichlorobenzene 
1,3-Dichloropropane 
l,4-Dichlorobenzene 
' -Chlorohexane 
2,Z-Dichloropropane 
2-Chloroto luene 
4-Chlorotoluene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

WJETA061 

AFP4·SPK·GW34·0 

19·OCT·2000 

11.1 

16.9 

8 .70 

8.21 
( 12 .4 

( 12.2 

( 9 .94 

( 55 .1 

( 28.8 

13.5 
12.4 

54.8 

13.7 
( 9.65 

( 10.2 

( 8.69 

( 9.05 
( 8.46 

( 13.5 
( 15.0 

( 9.38 

( 16.0 

17 .8 

9.74 

RESULTS OF ORGAN IC ANALYSES FOR WATER SAMPLES, AFP4 SPK2 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

)(1001 

) [IDOl 

)(1001 

)(1001 

)(1001 
)(1001 

)(1001 

)(1001 

)(1001 

) [IDOl 

) [IDOl 

)(1001 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SITE 10 

LOCATION 10 

SAMPL E 10 

OATE SAMPLEO 

Bldg181 

WJETA067 

AFP4·SPK·GW35·0 

I 9· 0CT · 2000 

( 2.22 

3.38 

1.74 

1.64 

2.48 

( 2.44 

1.99 

11. 0 

( 5.76 

2.70 

2.48 

11.0 

2.74 

1.93 

2.04 

1. 74 

1.81 

1.69 

( 2.70 

( 3.00 
(1.88 

( 3.20 

( 3.56 

( 1.95 

)(201 

)(20] 

)[201 

) [201 

) [201 

) [201 

) [201 

)[201 

)[201 

)[201 

) [201 

) [201 

) [201 

)[201 

) [201 

) [201 

)[201 

)[201 

) [201 

1 [201 

1 [201 

)[201 

)[201 

)[201 

NO 

NO 

NO 

WO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled: 05/10/01 () = Detect ion li mi t (] Dilution Factor ND Not De tected NA Not Appl icable 

Bldg181 

WJETA058 

AFP4·SPH·GW36·0 

19· OCT·2000 

1. I I 

1.69 

( 0.870 

( 0.821 

( 1.24 

1.22 

0.994 

5.51 

2.88 
1.35 

1.24 

5 .48 

1.37 

0 .965 

1.02 

0.869 
0.905 

0.846 

1.35 

1.50 

( 0.938 

( 1.60 

( 1.78 

( 0.974 

)[101 

)[101 

1 [101 

) [10] 

) [101 

)[101 
)[10] 

)[101 

)[101 

)[101 

)[101 

)[101 

)[10] 

)[101 

)[101 

) [101 

HI 01 

)(101 

HID] 

)[10] 

)[101 

)[101 
)[10] 

)[101 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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Bldg181 

WJETA058 

AFP4-SPH-GW36-' Dup of 
AFP4·SPH · GW36·0 

19·OCT·2000 

( 1. I I 

( 1.69 

0.870 

( 0 .821 

( 1.24 

( 1.22 

0.994 

5.51 

2.88 
1.35 

1.24 

5.48 

( 1.37 

( 0.965 

( 1.02 

0.869 
( O.9llS 

( 0.846 

( 1.35 

( 1.50 

0 .938 

1.60 

1.78 

0.974 

)[101 

)[101 

)[101 

)[101 

)[101 

) [101 
) [10] 

) [101 

) [101 

)[101 

HI01 
) [101 

)[101 

)[101 

)[1 01 

)[101 

HI01 

)[101 

)[101 

)[101 

)[101 

) [101 

)[101 

)[101 



TABLE 2 

PARAltETER 

SW8260B - Volati le Organic Carbons , cont. 
4-lsopropyltoluene NO 
Benzene NO 
Br~nzene NO 

Bromochloromethane NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane (Methyl bromide) NO 
Carbon tetrachloride NO 
Ch lorobenzene NO 

Chloroethane NO 

Chloroform NO 
Chloromethane NO 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro- l, 3-butadiene 
Isopropylbenzene 
Methylene chloride 

Naphthalene 
St yrene 

Tetrachloroethene 
Toluene 
Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 

21.5 

NO 
NO 
NO 
NO 

7170 

Bldg181 

WJETA061 

AFP4 · SPH·GW34·0 

19·OCT·2000 

( ug/L) 

( 11.5 

( 6.41 

( 9.98 

( B . l 

11.8 

17 .0 

19.9 

( 6 . 52 

( 8.42 

( 9 . 25 

( 8.96 

12.7 

( 14.0 

( 14.8 

( 23.7 
( B.6 

( 33.1 

( 9.31 
( 12.6 

( 8.01 

9.77 

14.4 

6 .37 

13.7 

....... 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

) [100] 

)[100] 

)[100] 

) [100] 

) [100] 

) [100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 
)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

6.40 

NO 
NO 
NO 
NO 

553 

SITE ]0 

LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 

WJETA067 

AFP4·SPH· GW35·0 

19·0CT· 2000 

2.30 

( 1.28 

( 2.00 

( 2.62 

( 2.36 

( 3.40 

( 3.98 

( 1.30 

(1.68 

( 1.85 

( 1.79 

( 2.54 

( 2.80 

( 2.96 

( 4.74 

( 2.72 

( 6.62 

( 1.86 

8 (2.52 

( 1.60 

( 1.95 

2.88 
1.27 

2.74 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

)[20] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

298 

Compiled: 05/10/01 () Detection Limit [] Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 

WJETA058 

AFP4·SPH·GW36·0 

19·0CT·2000 

( 1. 15 

( 0.641 

( 0 .998 

1.31 

1.18 

1.70 

1.99 

0.652 

( 0 .842 

0.925 

0.896 

1.27 

1.40 

1.48 

( 2 .37 

( 1.36 

3.31 

0 .931 

1.26 

0.801 

0.977 

1.44 

0.637 
( 1.37 

) [10] 

) [10] 

) [10] 

) [10] 

) [10] 

)[10] 

) [10] 

)[10] 

)[10] 

)[10] 

) [10] 

)[10] 

) [10] 

) [10] 

)[10] 

)[10] 

) [10] 

) [10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

299 

-
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Bldg181 

WJETA058 

AFP4·SPH·GW36· 1 Oup of 
AFP4·SPH·GW36· 0 

19· OCT·2000 

( 1.15 

( 0.641 

0 .998 

1.31 

1.18 

1.70 

1.99 

0.652 

( 0.842 

( 0.925 

0.896 

1.27 

( 1.40 

( 1.48 

( 2.37 

( 1.36 

( 3.31 

( 0.931 

1.26 

( 0.801 

0.977 

1.44 

0.637 

1.37 

)[10] 

)[10] 

)[10] 

) [10] 

) [10] 

)[10] 

)[10] 

)[10] 

)[10] 

) [10] 

)[10] 

)[10] 

)[1 0] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 

)[10] 



TABLE 2 

PAR~ETER 

---------

RESULTS OF ORGANIC ANALYSES FOR ~ATER S~PLES. AFP4 SPH2 

Bldg181 
~JETA061 

AFP4-SPH-GW34-D 

19-OCT -2000 

---------- ---------------- -------

SITE 10 
LOCATIOH ID 

SAMPLE 10 

DATE S~PLED 

Bldg181 
WJETA067 

AFP4-SPH-GW35-0 

19-OCT-2000 

---------------------------------

81dg181 
~JETAD58 

AFP4-SPH-GW36-D 

19-OCT-2000 

--- -- --------- ----- ----------- ---
SW8260B - Volatile Organic Carbons, cont. (ug/L) 
Trichlorofluoromethane NO ( 10.6 )[100) NO 2.12 )[20] NO 1.06 ] [10] 
Vinyl chloride NO 11.4 )[100] NO 2. 28 )[20] NO 1. 14 )[10] 
cis- l,2 -Dichloroethene NO ( 11.2 )[100] NO 2.24 ) [20] NO 1. 12 ) [10] 
cis-l,3-Dichloropropene NO ( 8.18 )[100] NO ( 1.64 ) [20] NO ( 0.818 ) [10] 
n-Butylbenzene NO ( 10 . 2 ) [100] NO ( 2.04 ) [20] NO ( 1.02 )[10] 
n-Propylbenz.ene NO ( 14.0 ) [100] NO ( 2.80 ) [20] NO ( 1.40 )[10] 
a-Xylene NO ( 8.44 ) [100] NO ( 1.69 ) [20] NO ( 0.844 )[10] 
p-Xylene/m-Xylene NO ( 16.7 )[100] NO ( 3.34 ) [20] NO ( 1.67 ) [l0] 

sec-Butyl benzene NO ( 10 .5 )[100] NO ( 2.10 )[20] NO 1.05 )[10] 
tert-Butylbenzene NO ( 9." )[100] NO ( 1.82 ) [20] NO 0.91 1 )[10] 
trans-l,2-0ichloroethene NO ( 11.9 ) [l00] NO ( 2.38 )[20] NO 1. 19 )[10] 
trans-l,3-D ichloropropene NO ( 9.08 )[100] NO ( 1.82 ) [20] NO 0.908 )[10] 

Compiled, 05/10/01 () Detection Um i t (] = Dilution Factor NO Not Detected NA Not Applicable 

Page: 21 

Bldg181 
~JETA058 

AFP4-SPH-GW36-' Oup of 
AFP4-SPH-GI/36-0 

19-OCT-2000 

------ ---- --------------------- --

NO 1.06 )[10] 
NO 1. 14 )[10] 
NO 1. 12 )[10] 
NO ( 0.818 )[10] 
NO ( 1.02 ) [10] 
NO ( 1.40 )[10] 
NO ( 0.844 )[10] 
NO ( 1.67 )[10] 
NO ( 1.05 )[10] 
ND ( 0.911 )[10] 
NO 1. 19 )[10] 
NO ( 0.908 )[10] 



-

TABLE 2 

PARAMETER 

E41S.1 - Volatile Organic Carbon (mg/L) 

Total organic carbon 9.90 

SW8260B - Volatile Organic Carbons (ug/l) 
1,1,1,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2 , Z-Tetrachloroethane 
1,1,Z-Trichloroethane 
1,1-Dichloroethane 
1,' -Oichloroethene 
1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
l,2,3-Trichloropropane 
l,2,4-TrichLorobenzene 
1,2,4-Trimethytbenzene 
1,2-Dibromo-3-chloropropane 
l,2-Dibromoethane 
' ,Z-Dichlorobenzene 
1,2-Dichloroethane 
1,2-0ichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
l,3-0ichloropropane 
1,4-Dichlorobenzene 
'-ChlorOhexane 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 

NO 

NO 

,,---... 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH3 

Bldg181 

WJETA063 

AFP4-SPH-GII37-0 

09-NOV-2000 

(0.0284 )[1] 

2.22 

( 3.38 

( 1.74 

( 1.64 

( 2.48 

2.44 

(1.99 

( 11.0 

( 5.76 

( 2.70 

( 2.48 

( 11.0 

( 2.74 

( 1.93 

( 2.04 
( 1.74 

( 1.81 

( 1.69 

( 2.70 

( 3.00 

(1.88 

) [20J 

) [20J 

) [20J 

) [20J 

)[20J 

)[20) 

)[20J 

)[20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20J 

) [20] 

) [20J 

) [20J 

)[20J 

)[20J 

)[20J 

8.18 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 

SITE 10 

LOCATION 10 

SAMPLE ID 

DATE SAMPLED 

Bldg181 

WJETA062 

AFP4-SPH·GII38·0 

09-NOV· 2000 

(0.0284 )[1J 

8 . 31 

( 1.83 

( 7.74 

( 13.3 

( 4.16 

( 4.36 

( 5 . 63 

( 26 .3 

( 8.43 

( 17.7 

( 4.78 

( 118 

7.13 

4.88 

6.19 

( 3 . 21 

( 3.93 

( 4.67 

( 7.89 

( 4.93 

( 8.85 

)[100J 

) [100J 

)[100J 

)[100J 

)[100J 

) [100J 

) [100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

) [100) 

) [100) 

)[100) 

)[100) 

24.1 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

Compiled, 05/10/01 () = Detection limit [] = Dilution Factor NO Not Detected NA Not Applicable 

Bldg181 

WJETA065 

AFP4·SPH·GII39-3 

09· NOY-2000 

( 0.142 )[5) 

0.111 )[1] 

(0.169 )[1] 

(0.0870 )(1] 

0.0821 )(1] 

0.124 )[1] 

0.122 )[1] 

(0.0994 )[1] 

( 0.551 )[1] 

0.288 )[1] 

(0.135 )[1] 

0.124 )[1J 

(0.548 )[1] 

(0.137 )(1J 

0.0965 )[1] 

0.102 )[1] 

(0.0869 )[1] 

(0.0905 )[1] 

(0.0846 )[1] 

(0.135 )[1] 

0.150 ) [1J 

(0.0938 ) [1] 

13.5 

NO 

NO 

NO 

NO 

NO 

NO 
NO 
NO 
NO 

NO 

NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

--
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Bldg181 

WJETA064 

AFP4·SPH· GW40·0 

09·NOY·2000 

( 0.142 

0.555 

0.845 

0.435 

0.410 

( 0.620 

( 0.610 

( 0.497 

( 2 . 76 

( 1.44 

( 0.675 

( 0.620 

( 2.74 

( 0.685 

( 0.482 

0.510 

0.434 

0.452 

0.423 

0.675 

0.750 

( 0.469 

)[5J 

)[5J 

)[5) 

)[5J 

)[5J 

)[5) 

)[5) 

)[5) 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 



TABLE 2 

PARAMETER 

SY8260B . Volatile Organic Carbons, cont. 
2,2-DichLoropropane 
2-Chlorotoluene 
4-Chloroto\uene 
4- lsoprqpyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Hethylbromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexach loro-1,3-butadiene 
Isopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

WJETA063 

AFP4 · SPH·GW37·0 

09· NOV·2000 

(ug/L) 

( 3 .20 

( 3.56 

( 1.95 

( 2.30 

1.28 

( 2.00 

( 2.62 

( 2.36 

( 3.40 

( 3.98 

( 1.30 

1.68 

1.85 

1.79 

( 2.54 

( 2 .80 
( 2.96 
( 4.74 

( 2.72 
( 6.62 

1.86 

2.52 

1.60 

1.95 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

) [20J 

) [20J 

)[20J 

) [20J 

) [201 

) [20J 

) [20J 

) [20J 

)[20J 

)[20) 

)[20) 

)[20) 

)[20) 

)[201 

) [20J 

) [20J 

J [20J 

) [201 

) [20J 

)[20J 

)[201 

)[201 

)[20J 

) [201 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SITE ID 

LOCATION 10 

SAMPLE ID 

OATE SAMPLEO 

Bldg181 

WJETA062 

AFP4·SPH·GW38·0 

09·NOV·2000 

( 6.70 

( 6.89 

( 7.88 

( 5.32 

3.53 

8.02 

( 8.10 

( 5.67 

( 11.8 

( 8.44 
( 9.30 

( 2.58 

( 7.01 

( 7.12 

( 13.0 

( 4.69 

( 11.4 

( 17.5 
( 5.39 

( 36.9 

( 3.61 

7.89 

( 11.2 

( 5.25 

)[1001 

)[1001 

)[100J 

)[100J 

)[100] 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

) [100J 

)[100J 

)[100J 

)[100] 

)[100] 

)[100] 

)[1001 

)[100J 

)[100J 

)[100J 

)[1001 

) 11001 

)[100J 

)[100J 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled: 05/10/01 () = Detection limit [J = Dilution Factor NO = Not Detected NA = Not Appl icabLe 

Bldg181 

WJETA065 

AFP4 · SPH·GW39·3 

09 ' NOV·2000 

( 0.160 )[1J 

(0.178 )[1] 

(0.0974 ) [1] 

[ 0.115 )[1] 

(0.0641 )[1] 

0.0998 )[1] 

(0.131 JI1J 

( 0.118 )[1J 

0.170 )[1] 

( 0.199 )[11 

(0.0652 )[1J 

(0.0842 ) [1J 

(0.0925 ] [1J 

(0.0896 ) [1] 

( 0.127 ) I1J 

(0 .1 40 )[1J 

( 0.148 )[1) 

(0.237 ) [1] 

( 0.136 )[1) 

(0.331 ) [1] 

(0.0931 )[1] 

( 0.126 ) [1] 

(0.0801 )[1] 

(0.0977 ) [1] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page: 2 

Bldg181 

WJETA064 

AFP4·SPH·GW40·0 

09·NOV·2000 

0.800 

( 0.890 

( 0.487 

( 0. 575 

( 0 . 320 

( 0 . 499 

( 0.655 

( 0.590 

( 0.850 

( 0.995 
( 0.326 

( 0.421 

( 0.462 

0 . 448 

0.635 

0.700 

( 0.740 

( 1. 18 

( 0.680 
1.66 

( 0.466 

( 0 .630 

( 0.400 

( 0 . 488 

)[51 

)[51 

)[51 

)[5] 

)[5] 

)[5J 

)[5] 

)[51 

)[5] 

)[5J 

)[5J 

)[5J 

)[5J 

)[51 

)[5J 

)[51 

)[5J 

)[5J 

)[5] 

)[5J 

)[5J 

)[5J 

)[5J 

)[5J 



-

TABLE 2 
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RESULTS OF ORGANIC ANALYSES FOR ~ATER SANPLES, AFP4 SPH3 

Bldg181 

~JETA063 

AFP4-SPH-G~7-0 

09-NOV-2000 

---------------------------------

SITE 10 

LOCATIOH 10 

SAMPLE JO 

OATE SANPLEO 

Bldg181 

~JETA062 

AFP4-SPH-G~B-0 

09-NOV-2000 

------------- -----. ----.-- -------

Bldg181 

~JETA065 

AFP4-SPH-G~9-3 

09-NOV-2000 

----.-----.----------------------

SW8260B - Volatile Organic Carbons, cont. (ug/L) 

Tetrachloroethene NO ( 2_88 ) [20] NO ( 10_9 )[100] NO ( 0_ 144 )[1] 

Toluene NO ( 1.27 ) [20J NO ( 3_59 )[100J NO ( 0_0637 )[H 
Trich loroethene 1480 ( 2.74 ) [20J 10700 ( 68_5 ) [500J 520 ( 1.37 )[10J 

Trichlorofluoromethane NO ( 2_ 12 )[20J NO ( 6_65 )[100J NO 0_ 106 )[1] 

Vinyl chloride NO ( 2_28 )[20J NO ( 5_55 ) [100J NO ( 0_ 1 14 )[1J 

cis-1,2-0;chloroethene NO ( 2_24 )[20] NO ( 4_37 )[100J NO 0_ 112 )[1 J 

cis-1,3-Dichloropropene NO ( 1.64 )[20J NO ( 4_86 )[100J NO ( 0_0818 )[1] 

n-Butylbenzene NO 2_04 )[20J NO ( 7_61 )[1ooJ NO 0_ 102 )[1] 

n-Propylbenzene NO ( 2_80 ) [20J NO ( 8_24 )[100J NO 0_ 140 )[1] 

a-Xylene NO ( 1.69 ) [20] NO ( 3_61 )[100J NO ( 0_0844 )[1] 

p-Xylene/m-Xylene NO ( 3_34 )[20J NO ( 8_61 )[100J NO ( 0_ 167 )[1] 

sec-Butyl benzene NO ( 2_ 10 ) [20J NO ( 6.71 )[100J NO ( 0_ 105 )[1] 

tert-Butylbenzene NO ( 1.82 )[20J NO ( 2_66 )[100J NO ( 0_0911 )[1] 

trans-1,2-0ichloroethene NO 2_38 )[20] NO ( 9_06 ) [100J NO 0_ 119 )[1] 

trans-1,3-Dichloropropene NO 1.82 )[20J NO ( 7_93 )[100] NO ( 0_0908 )[1] 

Compiled: 05/10/01 () Detection limit (] = Dilution Factor NO = Not Detected NA = Not Applicable 

~ 

Page: 3 

Bldg181 

~JETA064 

AFP4-SPH-G~40 - 0 

09-NOV-2000 

----------------------- ----- -----

NO 0_720 )[5J 

NO 0_318 )[5J 

272 0_685 )[5J 

NO 0.530 )[5J 

NO ( 0.570 )[5J 

NO ( 0_560 )[5J 

NO ( 0_409 )[5J 

NO ( 0_510 )[5J 

NO 0_700 )[5] 

NO 0_422 )[5J 

NO ( 0_835 )[5J 

NO ( 0_525 )[5] 

NO ( 0_456 )[5J 

NO ( 0.595 )[5J 

NO ( 0_454 )[5J 



TABLE 2 

PARAMETER 

E41S.1 . Volatile Organic Carbon (mg/L) 
Total organic carbon 19.3 

SU8260B - Volatile Organic Carbons (ug/l) 

" " ',Z-Tetrachloroethane 
1,1, '-Trichloroethane 
' ,',2,2-Tetrachloroethane 
',',2-Trichloroethane 
1,1 -Dichtoroethane 
1,1-Di chloroethene 
1,1-0ichloropropene 
1,2 ,3-Trich lorobenzene 
l,2,3-Trichloropropane 
1, 2,4- Trichlorobenzene 
1,2,4-Trimethytbenzene 
1,2-Dibromo-3-chloropropane 
1,2-0ibromoethane 
',2-Dichlorobenzene 
l,2-Dichloroethane 
',2-Dichloropropane 
l,l,S-Trimethylbenzene 
l,3-Dichlorobenzene 
1,3-0ichloropropane 
',4-Dichlorobenzene 
'-Chlorohexane 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

~JETA066 

A FP4 - SPH-G~41-0 

09- NOV-2000 

( 0 _ 142 

( 8 _31 

( 1_83 

( 7.74 

( 13_3 
( 4 _16 

( 4 _36 

( 5_63 

( 26_3 

( 8 _43 

( 17_7 

( 4_78 

( 118 

( 7_13 

( 4_88 

( 6_ 19 

( 3_21 

( 3_93 

( 4_67 

( 7_89 

( 4_93 

( 8 _85 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH3 

)[5] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[ 100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[1 DO] 

] [100] 

)[100] 

] [l00] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

8_16 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SITE 10 

LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 

WJETA060 

AFP4-SPH-G~2-0 

09-NOV-2000 

(0_0284 )[1] 

( 8_31 

( 1.83 

( 7_74 

( 13_3 

4_ 16 

( 4_36 

( 5_63 

( 26_3 

( 8 _43 

( 17.7 

( 4_78 
( 118 

( 7_13 
( 4_88 

( 6_19 

( 3_21 

( 3_93 

( 4_67 

( 7_89 

( 4_93 

( 8_85 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[1 DO] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

][100] 

)[100] 

)[1 DO] 

)[100] 

)[100] 

)[100] 

22_2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled , 05/10/01 () = Detection Umi t n Dilut ion Factor NO = Not Detected HA Hot Applicable 

Bldg181 

WJETAD67 

AFP4 -SPH - G~43-0 

09-NOV-2000 

( 0 _142 

( 8_31 

1.83 

7.74 

13_3 
4_16 

4_36 

( 5_63 

( 26_3 

( 8_43 

( 17_7 

( 4.78 

( 118 

( 7_13 

4_88 

6_19 

( 3_21 

( 3_93 

4_67 

7_89 

( 4_93 

( 8_85 

)[5] 

)[100] 

)[100] 

)[100] 

)[100] 

)[1 DO] 

)[100] 

)[100] 

) [l00] 

)[100] 

)[100] 

)[100] 

)[1 DO] 

) [100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

17_6 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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Bldg181 

~JETA058 

AFP4-SPH-GW44 - 0 

09-NOV-2000 

( 0_142 

( 2_22 

( 3_38 

( 1.74 

1.64 

2_48 

( 2_44 

1.99 

11.0 

( 5_76 

( 2 _70 

2_48 

11.0 

2_74 

1.93 

2_04 

1.74 

( 1_81 

( 1.69 

( 2_70 

( 3_00 

(1.88 

)[5] 

] [20] 

) [20] 

) [20] 

) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

)[20] 

) [20] 

) [20] 

] [20] 

] [20] 

) 120] 

) [20] 

) [20] 

) [20] 

)[20] 

)[20] 

] [20] 

)[20] 



TABLE 2 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
4-tsopropyltoluene 
Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
ethylbenzene 
Hexachloro-1,3-butadiene 
Isopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

BldglBl 

WJETA066 

AFP4-SPH-Gw41-0 

09- NOV- 2000 

(ug/L) 

( 6-10 

( 6_89 

( 7.88 

( 5_32 

( 3_53 

( 8 _02 

( 8_ 10 

( 5_67 

( 11-8 

( 8_44 

( 9_30 

( 2_58 

( 7_01 

( 7_12 

( 13_0 

( 4_69 

( 11-4 

( 17_5 
( 5.39 

( 36_9 

( 3_61 

( 7 .89 
( 11-2 

( 5_25 

,..-... 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

) [100] 

) [100] 

Hl00] 
) [100] 

Hl00] 
)[100] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 
)[100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

SITE 10 

LOCATION 10 

SAMPLE to 
DATE SANPLEO 

Bldg181 

WJETA060 

AFP4- SPH-GW42- 0 

09- NOV-2000 

( 6_70 

( 6_89 

( 7_88 

( 5-32 

( 3-53 

( 8.02 

( 8.10 

( 5.67 
( 11-8 

( 8_44 

( 9_30 

( 2_58 

( 7_01 

( 7.12 

( 13_0 

( 4 .69 

( 11-4 

( 17-5 

( 5.39 

( 36_9 

( 3 .61 

( 7_89 

( 11-2 

( 5.25 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

Hl00] 

)[100] 

Hl00] 

)[100] 

Hl00] 
)[100] 

Hl00] 

)[100] 

Hl00] 

)[100] 

)[100] 

)[100] 

)[100] 

Hl00] 
)[100] 

Hl00] 
) [100] 

)[100] 

][100] 

][100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

Compiled: 05/10/01 () Detection limit [] = Dilution Factor NO = Not Detected NA = Not Appl icable 

Bldg181 

WJETAD67 

AFP4-SPH-GW43-0 

09-NOV-2000 

( 6-10 

( 6_89 

( 7_88 

( 5_32 

( 3_53 

( 8_02 

( 8_10 

5_67 

( 11-8 

( 8_44 

( 9.30 

( 2.58 

( 7_01 

( 7_ 12 

( 13_0 
( 4_69 

11-4 

17_5 
5_39 

36_9 

( 3.61 

( 7 .89 

( 11-2 

( 5_25 

Hl00] 

Hl00] 

)[100] 

][100] 

)[100] 

)[100] 

)[100] 

)[100] 

) [100] 

)[100] 

][100] 

][100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 
)[100] 

)[100] 

) [100] 

) [100] 

) [100] 

) [100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 
NO 

NO 

NO 

~ 
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Bldg181 

WJETA058 

AFP4-SPH-GW44- 0 

09-NOV-2000 

( 3 . 20 

( 3.56 

( 1-95 

2_30 

1-28 

2_00 

2_62 

( 2_36 

( 3_40 

3_98 

1-30 

1-68 

1-85 

1-79 

2.54 
( 2_80 

( 2.96 

( 4_74 
( 2_n 
( 6_62 

1-86 
2_52 

1-60 

( 1-95 

)[20] 

)[20] 

) [20] 

) [20] 

) [20] 

)[20] 

) 120] 
)[20] 

) [20] 

) [20] 

)[20] 

)[20] 

][20] 

)[20] 

)[20) 

)[20) 

)[20) 

) (20) 
)[20] 

) [20] 

) [20] 

) [20] 

)[20) 

)[20] 



TABLE 2 

PARAMETER 

---------

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

Bldg18l 

WJETA066 

AFP4-SPH-GW41-0 

09-NOV-2000 

------------------------------ ---

SITE 10 

LOCATION 10 

SAMPLE ID 

OATE SAMPLEO 

Bldg18l 

WJETA060 

AFP4-SPH-GW42-0 

09-NOV-2000 

.--- -------------- --- -------- --- -

Bldg18l 

WJETA067 

AFP4 -SPH-GW43-0 

09-NOV-2000 

---- ------------------------ -- ---

SW8260B - Volatile Organic Carbons, coot. (ug/L) 

Tetrachloroethene NO ( 10_9 )[100J NO ( 10_9 )[100J NO ( 10_9 )[100J 

Toluene NO ( 3_59 ) [100J NO ( 3.59 )[100J NO ( 3_59 ) [100J 

Trichloroethene 3060 ( 4 _94 )[100J 4370 ( 4_94 )[100J 1900 ( 4_94 )[100J 

Tr ichlorofluoramethane NO ( 6_65 )[100J NO ( 6_65 )[100J NO ( 6 _65 )[100J 

Vinyl chloride NO ( 5.55 )[100J NO ( 5.55 )[100J NO ( 5_55 )[100J 

cis-1,2-0ichloroethene NO ( 4_37 )[100J NO ( 4_37 )[100J NO ( 4 _37 )[100J 

cis-1,3-Dichloropropene NO ( 4_86 )[100J NO ( 4 _86 )[100J NO ( 4_86 )[100J 

n-Butylbenzene NO ( 7_61 )[100J NO ( 7_61 )[100J NO ( 7_61 )[100J 

n-Propylbenzene NO ( 8_24 )[100J NO ( 8_24 ) [100J NO ( 8_24 ) [100J 

o-Xylene NO ( 3_61 )[100J NO ( 3_61 )[100J NO ( 3_61 )[100J 

p-Xylene/m-Xylene NO ( 8_61 )[100J NO ( 8_61 ) [100J NO 8_61 )[100J 

sec-Butyl benzene NO ( 6_71 )[100J NO ( 6_71 ) [100J NO ( 6_71 )[100J 

tert-Butylbenzene NO ( 2_66 )[100J NO ( 2_66 )[100J NO ( 2_66 )[100J 

trans-',2-Dichloroethene NO ( 9_06 )[100J NO ( 9_06 )[100J NO ( 9_06 )[100J 

trans-1,3-0ichloropropene NO ( 7_93 )[100J NO ( 7_93 )[100J NO ( 7_93 )[100J 

Compiled: 05/10/01 ( ) Detect i on L imi t () Oi lut i on Factor NO = Not Detected NA = Not Appl i cable 

Page: 6 

Bldg18l 

WJETA05B 

AFP4-SPH-GW44-0 

09-NOV-2000 

----- --------- -------------------

NO ( 2_88 )[20J 

NO 1.27 ) [20J 

917 ( 2_74 )[20J 

NO ( 2_12 )[20J 

NO ( 2_28 )[20J 

NO ( 2_24 )[20J 

NO ( 1.64 ) [20J 

NO ( 2_04 ) [20J 

NO ( 2_80 )[20J 

NO 1.69 )[20J 

NO ( 3_34 )[20J 

NO ( 2_10 )[20J 

NO 1.82 ) [20J 

NO 2_38 ) [20J 

NO ( 1.82 )[20J 



~ 
~ 

TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SANPLES, AFP4 SPH3 Page: 7 

SITE 10 

LOCATION ID 

SANPLE 10 

DATE SAMPLED 

Bldg181 BldglBl Bldg181 

WJETA06l WJETA059 WJETA059 

AFP4-SPH-GW45-0 AFP4-SPH-GW46-0 AfP4-SPH-GW46-' Cup of 
AFP4-SPH-GW46-0 

Q9-NOY-2000 Q9-NOV-2000 Q9-NOY-2000 

PARANETER 

--------- --------------------------------- --------------------------------- ----.--------- -------------------
E41S . 1 - Volatile Organic Carbon (~/Ll 

Total organic carbon 16 . 5 ( 0.142 )[5] 19.8 ( 0.142 )[5] 20.9 ( 0.142 )[5] 

SW8260B - Volatile Organic Carbons (ug/L) 

1,1,l,Z-Tetrachloroethane NO ( 8 . 31 )[100] NO ( 8.31 )[100] NO ( 8.31 )[100] 

l,l,l-Trichloroethane NO ( 1.83 ] [100] NO ( 1.83 )[100] NO 1.83 )[100] 

1,l,2 , Z-Tetrachloroethane NO ( 7.74 )[100] NO ( 7.74 )[100] NO ( 7.74 )[100] 

1,l,2-Trichloroethane NO ( 13 . 3 )[100] NO ( 13.3 )[100] NO ( 13.3 )[100] 

1,1-0ichloroethane NO ( 4.16 )[100] NO ( 4 . 16 )[100] NO ( 4.16 )[100] 

1, '-Dichloroethene NO ( 4 . 36 )[100] NO ( 4.36 )[100] NO ( 4.36 ) [100] 

1,1-Dichloropropene NO ( 5.63 )[100] NO ( 5.63 )[100] NO ( 5.63 )[100] 

1,2,3-Trichlorobenzene NO ( 26.3 )[100J NO ( 26.3 )[100] NO ( 26.3 )[100] 

l,2,3-Trichloropropane NO ( 8 . 43 )[100] NO ( 8.43 ) 1100] NO ( 8.43 ) 1100] 

l,2,4-Trichlorobenzene NO ( 17.7 )[100] NO ( 17.7 ) 1100] NO ( 17.7 ) [100] 

1,2,4-Trimethylbenzene NO 4.78 )[100] NO ( 4.78 ) [100] NO ( 4 . 78 )[100] 

1,Z-Dibromo-3-chloropropane NO ( 118 )[100] NO ( 118 )[100] NO ( 118 )[100] 

1,2-0ibromoethane NO ( 7.13 )[100] NO ( 7.13 )[100] NO ( 7 . 13 )[100] 

l,2-0ichlorobenzene NO ( 4.88 )[100] NO ( 4.88 )[100] NO ( 4.88 )[100] 

l ,2-Dichloroethane NO ( 6.19 )[1 DO] NO ( 6.19 )[100] NO ( 6.19 )[100] 

1.2-0ichLoropropane NO ( 3.21 )[100J NO 3.21 )[100] NO ( 3.21 )[100J 

1,3,5-Tr imethylbenzene NO ( 3.93 )[100] NO 3.93 )[100] NO ( 3.93 )[100] 

1,3-Dichlorobenzene NO ( 4.67 )[1 DO] NO ( 4.67 )[100] NO ( 4.67 )[100] 

1,3-Dichloropropane NO ( 7.89 )[100] NO 7.89 )[100] NO ( 7.89 )[100] 

1,4-Dichlorobenzene NO 4.93 )[100] NO 4.93 )[100] NO 4 . 93 )[100] 

'-Chlorohexane NO ( 8.85 )(100] NO ( 8.85 )[100J NO ( 8.85 )[100] 

Compiled: 05/10/01 () Detection limit [J Di lution Factor ND Not Detected NA = Not Appl icable 



TABLE 2 

PARAMETER 
---------

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH3 

Bldg181 

~JETA061 

AFP4·SPH·G~45·0 

09·NOV·2000 

---------------------------------

SITE ID 

LOCATION 10 

SAIIPLE 10 

OATE SAIIPLEO 

Bl dg181 

~JETA059 

AFP4·SPH·G~46·0 

09·NOV·2000 

-------------- -- -------------- --. 

Bldg181 

~JETA059 

AFP4·SPH·GW46·1 Oup of 

AFP4·SPH·GW46·0 

09·NOV·2000 

------------. 
SW8260B - Volatile Organic Carbons, cont. (09/Ll 

2,2-Dichloropropane NO ( 6.70 ) (100J NO ( 6.70 )(100J NO ( 6.70 )(100J 

2-Chlorotoluene NO ( 6.89 )(100J NO ( 6.89 ) [100J NO ( 6.89 )(100J 

4-Chlorotoluene NO ( 7.88 )(100J NO ( 7.88 ) [100J NO ( 7.88 )(100J 

4-lsopropyLtoluene NO [ 5.32 )(1001 ND ( 5.32 )(100J ND ( 5.32 )[1001 

Benzene ND ( 3.53 )(1001 ND ( 3.53 )(1001 ND ( 3.53 )(100J 

Bromobenzene ND 8.02 )(1001 ND ( 8.02 )(100J ND ( 8.02 )(10Dl 

Bromochloromethane ND ( 8.1D )(1 DOl ND ( 8.10 )(1001 NO ( 8.10 )(10DI 

Bromodichloramethane ND ( 5.67 )(lDDI ND ( 5.67 )(lDOJ ND ( 5.67 )(1001 

Bromoform NO ( 11.8 )(100J ND ( 11.8 )(100J ND ( 11.8 )(1001 

Bromomethane (Hethylbromide) NO ( 8.44 )(100J NO ( 8.44 )(1001 NO ( 8.44 )(1001 

Carbon tetrachloride NO ( 9.30 )[1001 ND ( 9.30 )(1001 NO ( 9.30 )(100J 

Chlorobenzene ND ( 2.58 )(1001 NO ( 2.58 )(1001 NO ( 2.58 )(1001 

Chloroethane NO ( 7.01 )(1001 ND ( 7.01 ) [100J NO ( 7.01 )(1001 

Chloroform ND ( 7.12 )(1001 NO ( 7.12 ) [100J NO ( 7.12 )(1001 

Chloromethane NO ( 13.0 )(1001 NO ( 13.0 )(1001 NO ( 13.0 )(1001 

Dibromochloromethane NO ( 4.69 )(1001 NO ( 4.69 )(100J NO 4.69 )(100J 

Dibromomethane NO ( 11.4 )(1001 NO ( 11.4 ) 11001 NO ( 11.4 ) 11001 

Dichlorodifluoromethane NO ( 17.5 )(1001 NO ( 17.5 )(100J NO ( 17.5 ) [1001 

Ethylbenzene NO ( 5.39 )(1001 NO ( 5.39 )(1001 NO ( 5.39 ) [1001 

Hexachloro-l,3-butadiene NO ( 36.9 )(100J NO ( 36.9 )(1001 NO ( 36.9 )(1001 

Isopropyl benzene NO ( 3.61 )(100) NO ( 3.61 )(1001 NO ( 3.61 ) [100J 

Methylene chloride NO ( 7.89 )(1001 NO ( 7.89 )(1001 NO ( 7.89 )(100J 

Naphthalene NO ( 11.2 )(1001 NO 11.2 )(100J NO ( 11.2 )(1001 

Styrene NO ( 5.25 )(1001 NO 5.25 )(1001 NO ( 5.25 ) [1001 

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor NO = Hot Detected NA ; Not Applicable 

Page: 8 



TABLE 2 

PARAMETER 

SY8260B - Volatile Organic Carbons, cont. 
Tetrachloroethene NO 
Toluene NO 
Trichloroethene 4340 
Trichlorofluoromethane NO 
Vinyl chloride NO 
cis-1,2-Dichloroethene NO 
cis-1,3-0ichloropropene NO 
n-Butylbenzene NO 
n-Propylbenzene NO 
o-Xylene NO 
p-Xylene/m-Xylene NO 
sec-8utylbenzene NO 
tert-Butylbenzene NO 
trans-l,2-0ichloroethene NO 
trans-1,3-Dichloropropene NO 

Bldg181 
~JETA06l 

AFP4-SPH-G~45-0 

09-NOV-2000 

(ug/LJ 
( 10.9 
( 3.59 
( 4.94 
( 6.65 
( 5.55 
( 4.37 
( 4.86 
( 7.61 
( 8.24 
( 3.61 
( 8.61 
( 6.71 
( 2.66 
( 9.06 
( 7.93 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH3 

)(100J NO 
)(100J NO 
)(100] 7920 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 

SITE 10 
LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 
~JETA059 

AFP4-SPH-GW46-0 

09-NOV-2000 

( 10.9 
( 3.59 
( 4.94 
( 6.65 
( 5.55 
( 4.37 
( 4.86 
( 7.61 
( 8.24 
( 3.61 
( 8.61 
( 6.71 
( 2.66 
( 9.06 
( 7.93 

) [100J NO 
)(100J NO 
)(100J 9620 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100] NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
)(100J NO 
) [100J NO 
)(100J NO 

Bldg181 
WJETA059 

AFP4-SPH-GW46-1 Oup of 
AFP4-SPH-G~46-0 

09-NOV-2000 

( 10.9 ) (100] 
( 3.59 J (100] 
( 4.94 )(100J 
( 6.65 )(100J 
( 5.55 )(100J 

4.37 )(100J 
4.86 )(100J 

( 7.61 )(100J 
( 8.24 )(100] 
( 3.61 )(100J 

8.61 )(100J 
( 6.71 )(100] 
( 2.66 )(100J 

9.06 ) [100] 
( 7.93 )(100J 

Compiled, 05/10/01 () Detect ion l i mi t {] Oi luti on Factor NO Not Detected NA Not Appl j cable 

Page: 9 



TABLE 2 

PARAMETER 

E300.0 (~/L) 

Chloride 

Compiled: 02/20/01 

14.5 

RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPHl 

Bldg181 
WJETA060 

AFP4-SPH-GW01-0 
02-NAY-2000 

(0.0192 ) [2) 16.7 

SITE 10 
LDCATIDH 10 

SAltPLE 10 
DATE SAltPLEO 

Bldg181 
WJETA066 

AFP4-SPH-GW02-0 
02-NAY-2000 

(0.0192 )[2J 86.5 

() = Detection limit [J Of lution Factor ND Not Detected NA = Not Appl icable 

Bldg181 
WJETA067 

AFP4-SPH-GW03-0 
02-NAY-2000 

(0.0959 ) (10) 81.1 

Page: 1 

Bldg181 
WJETA058 

AFP4-SPH-GW04-0 
02-NAY-2000 

(0.0959 )[10J 



TABLE 2 

PARAMETER 

E300_0 (I~/L) 

Chloride 

Compiled: 02/20/01 

87_7 

r-

RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES , AFP4 SPH1 

BldglBl 
WJETA059 

AFP4-SPH-GW06-0 

03-NAl-2000 

(0_0959 ) [10] 90_3 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

BldglBl 
WJETA061 

AFP4-SPH-GW07-0 

03-NAl-2000 

(0.0959 )[10] 66.7 

() = Detection Limit {) Dilution Factor NO Not Detected NA Not Appl icabte 

Bldg181 
WJETA065 

AFP4-SPH-GW08-3 

03-NAl-2000 

( 0. 192 )[20] 70.5 

~ 

Page: 2 

Bldg181 
WJETA065 

AFP4-SPH-GW08-1 Dup of 

AFP4-SPH-GW08-3 
03-NAl-2000 

(0.0959 )[10] 



TABLE 2 

PARAMETER 

E300_0 (mg/l) 

Chloride 

Compiled: 02/20/01 

97_1 

RESULTS OF INORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPHl 

Bldg181 
~JETA062 

AFP4-SPH-GW09-0 
03-MAY-2000 

(0_0959 ) [10] 90_3 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
~JETA063 

AFP4 -SPH-GW10-0 

03 -MAY-2000 

(0_0959 ) [10] 

() Detection Limit [] = Dilution Factor NO Not Detected NA = Not Applicable 

Page : 3 



TABLE 2 

PARAMETER 

E300_0 (mg/L) 
Chloride 

~ 

Compiled: 02/20/01 

.......... 

RESULTS Of INORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH2 

118 

8ldg181 
WJETA062 

AFP4-SPH-GW14-0 
21-SEP-2000 

( 0_288 )[10] 58_1 

SITE 10 
LOCATlDII 10 

SAIIPLE 10 
DATE SAIIPLEo 

Bldg181 
WJETA065 

AFP4-SPH-GW15-0 
21-SEP-2000 

( 0_144 )[5] 160 

() Detection Limit [] Dilution Factor NO Not Detected NA Hot Appl icable 

Bldg181 
WJETA067 

AFP4-SPH-GW16-0 
21-SEP-2000 

( 0_577 

~ 

Page: 1 

) [20] 



TABLE 2 

PARAMETER 

E300_0 (n-g/L) 
Chloride 

Compiled: 02/20/01 

RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

107 

Bldg181 
WJETA063 

AFP4 -SPH-GW37-0 
09-NOV-2000 

(0577 )(20] 144 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
WJETA062 

AFP4-SPH-GW38-0 
09-NOV-2000 

( 0_577 )(20] 158 

() ::: Detection Limit (]::: Dilution Factor NO Not Detected NA::: Not Applicable 

Bldg181 
WJETA065 

AFP4-SPH-GW39-3 
09-NOV-2000 

( 0_577 )(20] 97.0 

Page: 1 

Bldg181 
WJETA064 

AFP4-SPH-GW40-0 
09-NOV -2000 

( 0577 )(20] 



TABLE 2 

PARAMETER 

000_0 (mg/L) 
Chloride 

-

Compiled: 02/20/01 

116 

RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

Bldg181 
WJETA066 

AFP4 -SPH-GW41 -0 
09-NOY-2000 

( 0_577 ) [20) 123 

SITE 10 
LOCATtQN 10 

SAMPLE 10 

DATE SAMPLED 

Bldg181 
WJETA060 

AFP4-SPH-GW42-0 
09-NOV-2000 

( 0_577 ) [20) 116 

o Detection Limit [) Dilution Factor NO Not Detected NA = Not Applicable 

Bldg181 
WJETA067 

AFP4-SPH-GW43-0 
09-NOY-2000 

(0.577 )[20) 113 

~ 

Page: 2 

Bldg181 
WJ ETA058 

AFP4-SPH-GW44-0 
09-NOY-2000 

( 0_577 ) [20) 



TABLE 2 

PARAMETER 

E300_0 (~/L) 

Chloride 

Compiled; 02/20/01 

Bldg181 
WJETA061 

RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

SITE ID 
LOCATION ID 

SAMPLE 10 

DATE SAMPLED 

Bldg181 
WJETA059 

Bldg181 
WJETA059 

AFP4-SPH-GW45-0 AFP4-SPH-GW46-0 AFP4-SPH -GW46-1 Dup of 

AFP4-SPH-GW46-0 
09-NOV-2000 09-NOV-2000 09-NOV-2000 

221 ( 0_577 ) [20) 214 ( 0_577 ) [20) 201 ( 0_577 ) [20) 

() Detection Limit [] = Dilution factor NO Hot Detected NA Not Appl icable 

Page: 3 



-

TABLE 2 

PARAl4ETER 

E41S . 1 - Volatile Organic Carbon (mg/l) 

Total organic carbon 9.90 

,-..,. 

RESULTS OF ORGANIC ANALYSES FOR ~ATER SAMPLES, AFP4 SPH3 

Bldg181 
~JETA063 

AFP4-SPH-G~7-0 

Q9-NOV-2000 

(0_0284 )[1) 8.18 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
~JETA062 

AFP4-SPH-G~-0 

Q9-NOV-2000 

(0.0284 ) [1J 24.1 

Compiled: 02/20/01 () Detection limit [] Dilution Factor NO Not Detected NA Not Applicable 

Bldg181 
WJETA065 

AFP4-SPH-G~9-3 

Q9-NOV-2000 

( 0.142 )[5) 13.5 

~ 

Page: 1 

Bldg181 
WJETA064 

AFP4-SPH-GW40-0 
Q9-NOV-2000 

( 0.142 )[5) 



TABLE 2 

PARAMETER 

E41S.1 - Volatile Organic Carbon (mg/l) 

Total organic carbon 19_3 

Bldg1S1 
WJETA066 

AFP4-SPH-GW41-0 
09-NOV-2000 

( 0.1 42 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

)(5) S.16 

SITE 10 
LOCATION ID 

SAMPLE ID 
DATE SAMPLED 

Bldg1S1 
WJETA060 

AFP4-SPH-GW42-0 
09-NOV-2000 

(0.0284 )(1) 22.2 

Compiled: 02/20/01 o = Detection Limit [] Of lution Factor NO = Not Detected NA Not Appl icable 

Bldg1S1 
WJETA067 

AFP4-SPH-GW43-0 
09-NOV-2000 

( 0.142 )(5) 17.6 

Page: 2 

Bldg1S1 
WJETA05S 

AFP4-SPH-GW44-0 
09-NOV-2000 

( 0.142 )(5) 



~ 

TABLE 2 

PARAMETER 

E415.1 - Volati le Organic Carbon (mg/l) 
Total organic carbon 16.5 

Bldg181 
WJETA061 

AFP4-SPH -GW45-0 

09-NOV-2000 

( 0.142 

.-.. 

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 

)[51 19.8 

SITE ID 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

Bldg181 
WJETA059 

AFP4-SPH · GW46-0 

09-NOV-2000 

( 0.142 )[51 20.9 

Bldg181 
WJETA059 

AFP4-SPH - G~46 - ' Dup of 

AFP4-SPH-GW46-0 
09-NOV-2000 

( 0_142 )[51 

Compiled: 02/20/01 () Detection limit (] = Dilution Factor NO = Hot Detected NA = Not Appl icable 

~ 

Page: 3 



Soil Sampling Results 
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-

TABLE 3 

PARAMETER 

SW8260B . Volatile Organic Carbons (ug/kg) 

1,1,1,Z-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,l,Z-Tetrachloroethane 
1,l,Z-Trichloroethane 
1,1-0ichloroethane 
1,1-Dichloroethene 
1,1-Dichloropropene 
l,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
' ,Z-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
' ,3-0ichlorobenzene 
',3-Dichloropropane 
1,4-DichLorobenzene 
'-ChlorOhexane 
2,Z-Oichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

TMP3 

AFP4-SPH-S001-0 

01-MAY-2000 

2-4 

( 35.2 

( 22.3 
( 42_5 

( 34.1 

( 35.5 

( 26.0 

( 39.9 

( 58.2 

( 56.5 

( 62.8 
( 45_1 

( 46_5 

( 29.3 

30.1 

( 25.4 

( 29 .3 

( 45.1 
( 41.5 

( 13.2 

( 55.9 

( 49 . 0 

( 33.6 

( 66.6 

( 70.8 

RESULTS OF ORGANIC ANALYSES FOR SOil SAMPLES, AFP4 SPHl 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

J (100J 

)[100J 

)[100J 

)[100J 

)[100J 

) (100J 

)[100J 

) (100J 

) [100} 
)[100} 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

SITE 10 

LOCATION 10 

SAMPLE 10 

OATE SAMPlEO 

BEG. OEPTH - ENO OEPTH (FT.) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldg181 

THP3 

AFP4-SPH-S002-0 

01-MAY-2000 

6-B 

(34.7 

( 22.0 

( 42.0 

( 33.6 

( 35 . 0 

25.6 

( 39.4 

( 57.4 

( 55.7 

( 62.0 

( 44.5 

( 45.9 

( 28.9 

29.7 

25.0 

( 28.9 

( 44.4 

( 40.9 

13.0 
55.1 

( 48 .3 

( 33.1 

( 65.7 

( 69.8 

)[100J 

)[100) 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[lOOJ 

)[100J 

)[100} 

)[100} 

)[100J 

)[100J 
)ll00J 

)[100J 

)[100J 
)[100} 

)[100J 

)[100J 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled: 02/20/01 () Detection Limit [] Dilution Factor ND Not Detected NA Not Appl {cable 

BldglBl 

THP3 

AFP4-SPH-S003'0 

01·MAY-2000 

24-26 

( 0.699 

( 0.681 

( 0.266 

0.424 

0.435 

0.810 

0.883 

0.834 

( 0 .327 

0.875 

0.867 

0.752 

0.344 

( 0.642 

( 0.478 

( 0.573 

0.883 
( 0.826 

( 0.303 

( 0.680 

( 1.21 

( 1.24 

( 0.818 

( 0.763 

)[1] 

)[1] 

)[1) 

)[1] 

)[ l J 

)[lJ 

)[1] 

)[1] 

)[lJ 
)11] 

)[lJ 

)[1} 

)[lJ 

)[lJ 

)[lJ 

)[lJ 

)[1] 

)11] 

)11] 

)[1] 

)[1] 

)[1} 

)[1} 

)[1] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

-
Page: 1 

Bldg181 

THP3 

AFP4-SPH-S004-0 

01-MAY-2000 

28-30 

( 37.1 

( 23.5 

( 44.8 

( 35.9 

( 37.4 

( 27 .4 

( 42.0 

( 61.3 

( 59.5 

( 66.2 

( 47.5 

( 49.0 

30.8 

( 31. 7 

( 26.7 

( 30.8 

( 47.5 

( 43.7 
( 13.9 

( 58.8 

( 51.6 

( 35.3 

70 . 1 

74.5 

)[100J 

)[100J 

)[100) 

)[100} 

)[100J 
)[100} 

)[100J 

)[100} 

)[100J 
) [100} 

)[100} 

)[100J 

)[100J 

)[100J 

)[100J 

) (100J 

)[100J 

) 1100J 
)[100J 

)[100J 
)[100} 

)[100} 

)[100} 

)[100J 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
4-lsopropyLtoLuene NO 
Benzene 

Bromobenzene 

Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 
Chlorobenzene 
chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Oibroox:xnethane 
Dichlorodifluoromethane 
ethylbenzene 
Hexachtoro·1,3-butadiene 
Isopropylbenzene 
MethyLene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

30.6 

NO 
NO 
NO 
NO 

2n 

Bldg181 

T"P3 
AFP4 · SPH· S001·0 

01 · HAY·2000 

2·4 

(ug/kg) 

( 61.2 

( 31.0 

( 28.3 

( 365 

( 35.2 

( 50.8 

( 32.3 

( 41.0 

( 24.8 

39.3 

( 14.7 

( 70.3 

( 31.9 

( 28.5 

( 30.1 

( 36.6 
( 82.1 

( 39.7 

23.5 

( 49.0 

( 29.5 

( 41.8 

( 26.6 

( 37.0 

RESULTS Of ORGANIC ANALYSES FOR SOil SAMPLES, AfP4 SPH1 

) [100J 

) [100) 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

) [100J 

) [100J 

) [100J 

)[100J 

)[100] 

)[100J 

) [100] 

)[100J 

)[100J 

)[100J 

SITE 10 

LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

BEG. DEPTH· END DEPTH (FT.) 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

25.3 

NO 
NO 
NO 
NO 

138 

Bldg181 

T"P3 
AFP4·SPH·S002·0 

01·HAY·2000 

6·8 

( 60.4 

( 30.6 

( 27.9 

( 36.0 

( 34 . 7 
50.1 

( 31.9 

( 40.4 

( 24.5 

( 38.8 

( 14.5 

( 69.4 

( 31.5 

28.1 

29 . 7 

( 36.1 
( 81.0 

( 39. 1 

( 23.2 

( 48.3 
( 29.1 

( 41.3 

( 26.2 

( 36.5 

)[100J 
)[100) 

)[100J 

)[100J 

)[100J 

)[100J 

) [100J 

) [100J 

) [100J 

) [100J 

)[100J 

)[100J 

) [100J 

)[100J 

)[100] 

)[100J 
)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled, 02/20/01 () = Detection Limit [) = Dilution Factor NO Not Detected NA Not Appl icable 

8ldg181 

T"P3 
AFP4·SPH·S003·0 

01·HAY·2000 

24·26 

( 1.04 

( 0.624 

( 0.533 

[ 0.319 

( 0.467 

2.06 
0.503 

0.804 

o.nl 
( 0.575 

( 0.558 

( 0.486 

( 0.403 

( 0.237 

( 1.31 

( 0.980 
1.23 

0.863 
( 0.413 

( 0.535 

( 0.799 
(1.23 

( 0.826 

( 1.01 

)[1] 

)[1J 

)[lJ 

)[1] 

)[1] 

)[1] 

)[lJ 

)[1] 

)[1] 

)[ l J 

)[lJ 

)[1] 

)[1] 

)[lJ 

)[1] 

)[1] 
)[lJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

31.2 

NO 
NO 
NO 
NO 

371 
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8ldg181 

T"P3 
AFP4·SPH·S004·0 

01·HAY·2000 

28·30 

( 64.4 
( 32.7 

( 29.8 

( 38.5 

( 37.1 

( 535 
( 34.1 
( 43.1 

26.2 

( 41.4 

( 15.5 

( 74.1 

( 33.6 

( 30.0 

( 31.7 

( 38.5 
( 86.5 

( 41.8 

( 24.8 

( 51.6 

( 31.1 

( 44.1 

( 28.0 

( 39.0 

) [100J 

)[100J 

)[100J 

)[100J 

) [100J 

) [100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

) [100J 

)[100J 

) [lOOJ 
)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 

)[100J 
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TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont . 
TrichlorofLuoromethane NO 

Vinyl chloride NO 

cis-1,2-0ichloroethene NO 

cis-1,3-Dichloropropene NO 

n-Butylbenzene NO 

n-Propylbenzene NO 

a-Xylene NO 

p-Xylene/m-Xylene NO 

sec-Butyl benzene NO 

tert-Butylbenzene NO 

trans-1,2-Dich loroethene NO 

trans-1,3-0ich loropropene NO 

Bldg181 

THP3 
AFP4-SPH-SOOI -0 

01 -HAY-2000 

2 - 4 

(ug/kg) 

( 34.2 

( 31.5 

( 24. I 

( 28 . I 

( n.5 
( 64.4 

( 40 . 9 

( 69.7 

( 54.2 

( 43.7 

( 28.4 

( 39. 0 

,....., 
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)[100) 

)[100J 

)[100] 

)[100] 

)[100] 

)[100] 

1I100] 

1I1 DO] 

)[1 DO] 

1I100] 

1I100] 

)[100] 

SITE 10 

LOCATION 10 

SAMPLE 10 

OA IE SAMPLED 

BEG. DEPTH - END DEPT H (FT.) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Bldgl81 

TMP3 

AFP4-SPH-S002-0 

01-HAY-2000 

6-8 

( 33.8 

( 3 1 .0 

( 23.8 

( 27.7 

( 71. 5 

( 63 . 5 

( 40.3 

( 68.8 

53 . 5 

( 43.2 

( 28 . 0 

( 38.5 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 

)(100] 

)(100] 

)[100] 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Compiled: 02/20/01 () = Detection Limit [] Dilution factor NO Not Detected NA:. Not Applicable 

Bldg181 

TMP3 

AFP4 - SPH-S003-0 

01-HAY-2000 

24-26 

( 0 . 907 

( 0.718 

( 0.643 

0.466 

0.988 

0.980 

( 0.713 

1.88 

0 . 948 

0.842 

( 0.818 

( 0 . 454 

)[1] NO 

)[1] NO 

1I1] NO 

)[1] NO 

)[1] NO 

1I1] NO 

)[1] NO 

)[1] NO 

)[1] NO 

)[1] NO 

)[1] NO 

1I1] NO 

---
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Bl dg181 

TMP3 

AFP4-SPH-S004-0 

01-HAY-2000 

28-30 

36. I 

( 33.1 

( 25.4 

( 29.6 

( 76 . 4 

( 67.8 

( 43.0 

73 . 4 

57. I 

( 46. I 

( 29.9 

( 41. I 

)[1 00J 

)[100J 

)[100] 

)[100J 

)[1 00] 

)[100] 

)[1 00] 

)[100] 

)[100] 

)[100] 

)[100] 

)[100] 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons (ug/kg) 
1,1, ',Z-Tetrachloroethane 
1,1,1-Trichloroethane 
1,',l,Z-Tetrachloroethane 
1,l,Z-Trichloroethane 
1,1-Dichloroethane 
1,'-Dichloroethene 
1,1 -Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibramo-3-chloropropane 
1,2-D ibromoethane 
',Z-Dichlorobenzene 
1,2-0ichloroethane 
1,2-Dichloropropane 
1,J,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-0ichloropropane 
1,4-0ichlorobenzene 
'-ChlorOhexane 
2,2-DichLoropropane 
2-Chlorotoluene 
4-Chlorotoluene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHI 

Bldg181 
TMP3 

AFP4-SPH-S005-0 

01-HAY-2000 
30-32 

( 37_4 
( 23_7 
( 45_2 
( 36_2 
( 37_7 
( 27.6 
( 42.4 

61.9 
( 60_0 
( 66_8 
( 48_0 
( 49_5 
( 31. 1 
( 32 .0 
( 27_0 
( 31. 1 
( 47_9 
( 44_1 
( 14_0 
( 59.4 
( 52.1 
( 35.7 
( 70.8 
( 75.2 

)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[10DI 
)[100J 
)[100J 
) [100J 
)[100J 
)[100J 
)[100J 
)[100J 

SITE ID 
LOCATION ID 

SAMPLE ID 
DATE SAMPLED 

BEG. DEPTH - END DEPTH (FT.) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Bldg181 
TMPI 

AFP4-SPH -S006-0 

01 -HAY-2000 
4-6 

( 37.2 
23_6 

44.9 
( 36_0 
( 37_4 
( 27.4 
( 42.1 
( 61.5 
( 59.6 
( 66_3 

( 47.7 
( 49.1 
( 30.9 
( 31.7 
( 26.8 
( 30.9 
( 47_6 

( 43.8 
( 13 _9 
( 59_0 
( 51.7 
( 35 .4 

70.3 
( 74_7 

)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
) [lOOJ 

)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

Bldg181 
TMPI 

AFP4-SPH-S006-1 Dup of 

AFP4-SPH-S006-0 
01-HAY-2000 

4-6 

35.0 
( 22.2 
( 42.3 
( 33.9 
( 35.3 
( 25.8 
( 39.7 
( 57.9 
( 56.2 
( 62.5 
( 44.9 
( 46_3 

( 29.1 
( 29.9 
( 25.2 
( 29.1 
( 44.8 
( 41.3 
( 13.1 
( 55.6 
( 48_7 

( 33.4 
( 66.2 
( 70_4 

) [100J 
) [100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
) [lOOJ 

)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)(100J 
)(100J 
)[100J 
)(100J 
)(100J 
)[100J 
)[100J 
)(100J 

Compiled, 02/20/01 () = Detection limit [] Dilution Factor NO Not Detected NA Not Appl icable 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
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Bldg181 
TMPI 

AFP4-SPH-S007· 0 

01-HAY-2000 
6-8 

( 0.778 
( 0.758 
( 0.296 
( 0. 471 

0.484 
0.901 
0.982 
0.928 

( 0.364 
( 0.973 

0.964 
0.836 
0.383 

( 0.715 
( 0.532 
( 0_637 

0.982 
0.919 

( 0.337 
( 0_756 
( 1.34 
( 1.38 

0.910 
( 0.849 

)[IJ 

)[IJ 

)[IJ 

)[IJ 
)[IJ 
)[IJ 
)[1] 

)[1] 

)[IJ 
)[IJ 

)[IJ 
)[IJ 
)[1] 

)[1] 

)[1] 
)[1] 

)[1] 

)[1] 

)[IJ 
)[IJ 
)[11 

)[1] 

)[IJ 
)[IJ 
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TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
4- l sopropyltoluene NO 
Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Branoform 
Bromomethane (Methyl bromide) 
Carbon tetrachlor ide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Dibromomethane 
Dichlorodifluoramethane 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

30 .6 
NO 
NO 
NO 
NO 

1200 

,--.,. 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPKI 

SITE 10 

LOCATION 10 

SAMPLE 10 

DATE SAMPLED 

BEG. OEPTK - ENO OEPTK (FT.) 

Bldg181 

TNP3 

Bldg181 

TNPI 
AFP4-SPK-S005-0 AFP4-SPK-S006-0 

01-MAY-2000 01-MAY-2000 
30-32 4-6 

(ug/kg) 

( 65.0 
( 33.0 
( 30. I 
( 38.8 
( 37.4 
( 54.0 
( 34.4 

43.5 
26.4 
41.8 
15.7 

( 74.8 

( 33.9 
( 30.3 
( 32.0 
( 38.9 
( 87.3 
( 42.2 
( 25.0 
( 52. I 
( 31.4 
( 44 .5 

( 28.3 
( 39.4 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
) [JOO] 

)[100] 
) [JOO] 

) [JOO] 

)[100] 
)[100] 
) [JOO] 

) [JOO] 

)[1001 
) [JODI 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

30 . 6 

NO 
NO 
NO 
NO 

18300 

64.6 

32.8 
29 .9 
38 .5 

( 37. 2 

( 53.6 
( 34. I 
( 43 . 2 
( 26 . 2 
( 41.5 
( 15.5 
( 74.2 

( 33.7 
( 30. I 
( 31.7 

38.6 
86.7 
41.9 

( 24.8 
( 51. 7 
( 31.2 
( 44.2 
( 28.1 
( 39.1 

)[100] 

) [100] 

)[100] 
)[100] 
)[100] 
)[100] 
)[100) 
)[1001 
)[100] 
)[1001 
)[1001 
)[1001 
)[1001 
)[1001 
)[1001 
) [100] 
)[100] 
)[100] 
) [JOO] 

) [100] 
)[100] 
)[100] 
)[100] 

)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

28.8 
NO 
NO 
NO 
NO 

67600 

Bldgl81 

TNPI 
AFP4-SPK-S006-1 Oup of 

AFP4·SPK-S006-0 
01-MAY-2000 

4-6 

60.8 
30.9 
28.2 

( 36.3 
( 35.0 
( 50.5 
( 32.2 
( 40.7 
( 24.7 
( 39. I 
( 14.6 

( 69.9 
( 31. 7 
( 28 .3 
( 29.9 
( 36.4 
( 81.7 

39.4 
( 23.4 
( 48.7 
( 29.4 
( 41.6 
( 26 .4 
( 376 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[1001 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
HI00] 
)[100] 
)[100] 
)[100] 
)[100] 

)[10001 

Compiled: 02/20/01 () = Detection Limit [) = Dilution Factor NO = Not Detected NA Hot Applicable 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~ 
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Bldgl81 
TNPI 

AFP4-SPK· S007-0 

01 · MAY·2000 
6·8 

1. 16 
( 0 .695 
( 0 . 593 
( 0.355 
( 0.519 
( 2.29 

( 0.560 
( 0.895 
( 0.858 
( 0 .640 

0.621 
0.541 
0.449 
0.263 
1.46 

1.09 
1.37 

( 0.982 
( 0.460 
( 0.595 

0_888 

( 1.37 
( 0.919 
( 1.13 

)[1] 

)[11 
)[11 
)[11 

)[1 I 

)[11 
)[1] 

)[1J 

)[1] 

)[1] 

)[11 
)[11 
)[11 
)[11 
)[1] 

)[11 
)[1] 

)[11 
)[1] 

)[11 
)[1] 

)[1] 

)[11 

)[11 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
Trichlorofluoromethane NO 
Vinyl chloride NO 
cis-1,Z-Oichloroethene NO 
cis-',3-0ichloropropene NO 
n-Sutylbenzene NO 
n-Propylbenzene NO 
o-Xylene NO 
p-Xylene/m-Xylene NO 
sec-Butyl benzene NO 
tert-Butylbenzene NO 
trans-1,2-Dichloroethene NO 
trans-1,3-Dichloropropene NO 

Bldg181 
TMP3 

AFP4-SPH-SOOS-0 

OHIAY-2000 
30-32 

(ug/kg) 
( 36.4 
( 33.4 
( 2S.7 
( 29.8 
( 77.1 
( 68.5 
( 43.5 
( 74 . 1 
( 57.6 

46.5 
( 30.2 
( 41.5 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHl 

Hl00] 
)[100] 
Hl00] 
)[100] 
)[100] 
)[100] 
)[100] 
) (100] 
)[100] 
)[100] 
)[100] 
)[100] 

SITE 10 
LOCATION ID 

SAMPLE ID 
DATE SAMPLED 

BEG. DEPTH - END DEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPl 

AFP4-SPH-S006-0 

01-MAY-2000 
4-6 

( 36.2 
( 33.2 
( 2S.S 
( 29.6 
( 76.S 
( 68.0 
( 43 . 1 
( 73.6 
( 57.2 
( 46 .2 
( 30.0 
( 41.2 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
) [100] 
) [100] 
)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPl 

AFP4-SPH-S006-1 Oup of 

AFP4-SPH-S006-0 
01-MAY-2000 

4-6 

( 34.1 )[100] 
( 31.3 H100] 
( 24.0 Hl00] 
( 27.9 )[100] 
( 72.1 ) [100] 
( 64.1 )[100] 
( 40.7 )[100] 
( 69.3 )[100] 
( 53.9 )[100] 
( 43.5 )[100] 
( 28.3 )[100] 
( 38.8 )[100] 

Compiled: 02/20/0' () = Detection limit [] = DHution Factor NO = Not Detected NA = Not Applicable 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Page: 6 

Bldg181 
THPl 

AFP4· SPH-S007-0 

01-MAY-2000 
6-8 

( 1.01 
( 0.798 
( 0.71S 
( 0.S18 
( 1. 10 
(1.09 
( 0.793 
( 2.09 
( 1.05 
( 0.937 
( 0.910 
( 0.505 

)[1] 

)[1] 

)[1] 
)[1] 
)[1] 

)[1] 
)[1] 
)[1] 
)[1] 

)[1] 
)[1] 

)[1] 



TABLE 3 

PARAMETER 

SW82608 - Volatile Organic Carbons (ug/kg) 
1,1,1,Z-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trithloroethane 
1,1-Dichloroethane 
l,l-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
l,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
',2-Dibromoethane 
l,Z-Dichlorobenzene 
1,2-0ichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
l,3-0ichlorobenzene 
1, 3-D ichloropropane 

1,4-0ichlorobenzene 
'-ChlorOhexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPI 

AFP4'SPH·S008·0 
01·MAY·2000 

14·16 

( 0-185 
( 0.765 
( 0.298 
( 0.476 
( 0.488 
( 0.910 

0.991 
0.937 

( 0.367 
( 0.982 
( 0.973 
( 0.B44 

( 0.387 
( 0.721 
( 0.537 

0.643 
0.991 
0.928 
0.340 

( 0-163 
( 1.36 

1.39 
0.919 
0.857 

.......... 

RESULTS OF ORGANIC ANALYSES FOR SOil SAMPLES, AFP4 SPHl 

)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

SITE 10 
LOCATION 10 

SAMPLE ID 

OATE SAMPLED 
BEG. OEPTH • ENO OEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPI 

AFP4'SPH'S009'0 
01·MAY·2001 

24·26 

0.770 
( 0.751 
( 0.293 
( 0.467 
( 0.479 
( 0.893 
( 0.973 
( 0.919 
( 0.361 
( 0.964 
( 0.955 
( 0.828 
( 0.379 
( 0.708 
( 0.527 
( 0.631 
( 0.973 
( 0.910 
( 0.334 
( 0.749 
( 1.33 
( 1.37 
( 0.901 
( 0.841 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1 ) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled, 02/20/01 () Detection Limit n Dilution Factor NO Not Detected NA Not Applicable 

Bldg181 
TMPI 

AFP4'SPH'S010·0 
01·MAY·2000 

30·32 

( 29.5 
( 61.1 
( 52.2 
( 47.4 
( 47.3 
( 75.3 

74.5 
( 70.3 
( 60.2 
( 117 
( 92.3 
( 81.4 
( 47.4 
( 64.3 
( 67.9 
( 31.8 
( 96.3 
( 75 .8 

32 .9 
79.7 

( 85.4 
( 70.3 
( 78.9 

( 68.9 

)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 
)[100) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

-----
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Bldg181 
TMP2 

AFP4·SPH·SOll · 0 
02·MAY·2000 

2·4 

( 0.271 
( 0.560 
( 0.479 

0.434 
( 0.433 
( 0.690 
( 0.683 
( 0.644 
( 0.552 
(1.08 
( 0.846 
( 0.746 
( 0.434 
( 0.589 
( 0.623 
( 0.291 
( 0.883 

0 .695 
0.301 

( 0.730 
(0-183 
( 0.644 
(0-123 
( 0.632 

)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 
)[1) 

)[1) 
)[1) 

)[1) 



TABLE 3 

PARAMETER 

SW6260B - Volatile Organic Carbons, cont. 
4-IsopropyLtoluene NO 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichlorornethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachlor ide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oi bromochloromethane 
Oibromomethane 
Oichlorodifluoromethane 
Ethylbenzene 
Hexachloro- l,3-butadiene 
Isopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPI 

AFP4 · SPH·S008·0 
01 · MAY·2000 

14·16 

(ug/kg) 
( 1.17 
( 0.701 
( 0.598 
( 0.358 

0.524 
( 2.31 
( 0.565 

0.903 
0.866 

0.646 
( 0.627 
( 0.546 
( 0.453 

0.266 
1.47 

( 1.10 
( 1.38 
( 0.991 
( 0.464 
( 0.600 

0.897 
( 1.38 
( 0.928 
( 1.14 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHI 

)[1] 

)[IJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

SITE ID 
LOCATION 10 

SAMPLE ID 
OATE SAMPLEO 

BEG . DEPTH' END OEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMPI 

AFP4'SPH'S009'0 
01'MAY·2001 

24·26 

1.15 
( 0.688 
( 0.587 
( 0.352 
( 0.514 
( 2.27 
( 0.554 
( 0.886 
( 0.850 

0.634 
( 0.615 
( 0.536 
( 0.444 
( 0.261 

1.45 
1.08 
1.36 
0.973 

( 0.455 
( 0.589 
( 0.880 
(1.36 

0.910 
( 1. 12 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[11 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 
)[1] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

49.3 
NO 
NO 
NO 
NO 

1930 

Compiled: 02/20/0' () =- Detection Umit (] Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 
THPI 

AFP4'SPH·S010·0 
01·MAY·2000 

30·32 

( 109 
( 38. 4 
( 54.5 
( 53 .0 
( 40.4 
( 49.4 
( 48.9 
( 54.2 

48.3 
58.6 
52.1 
55.8 

( 43.8 
( 53.0 
( 113 
( 52.1 
( 97.6 
( 60.1 
( 57. 1 

48.9 
( 82.3 
( 77.8 

( 51.2 
( 42.8 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 

)[100] 
)[100] 
)[100] 
)[100] 
) 1100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Bldg181 
THP2 

AFP4'SPH·SOll · 0 
02'MAy·2000 

2·4 

( 0.995 
( 0.352 
( 0.499 
( 0.486 
( 0.370 
( 0.452 
( 0.448 
( 0.497 
( 0.442 
( 0.537 
( 0.478 
( 0.511 
( 0.402 
( 0.486 
( 1.03 
( 0.478 
( 0.895 
( 0.551 
( 0.523 

0.448 
0.755 
0.713 

( 0.470 
( 0.393 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[ 1] 



~ 

TABLE 3 

Bldg181 
TMPl 

AFP4-SPH-S008-0 
01-HAY-2000 

PARAMETER 14-16 

,..-... 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHl 

SITE 10 
LOCATION 10 

SAMPLE ID 
DATE SAMPLED 

BEG. DEPTH - END DEPTH (FT_) 

Bldg181 
TMPl 

AFP4-SPH-SOO9-0 
01-HAY -2001 

24-26 

Bldg181 
TMPl 

AFP4-SPH-SOI0-0 
01-HAY-2000 

30-32 
_. _------ --------------------------------- ---------------- ------ ----------- ---------------------------------

SY8260B - Volatile Organic Carbons, cont. (ug/kg) 

Trichlorofluoromethane NO ( 1.02 )(1] NO ( 1.00 )(1] NO 111 )(100J 
Vinyl chloride NO ( 0_806 )(1] NO ( 0_791 )(1J NO ( 86.4 )(100J 
cis-',2-Dichloroethene NO ( 0_722 )[1] NO 0_7ll9 )[1J NO ( 55.6 )[100J 
cis-1,3-Dichloropropene NO ( 0_523 )[1] NO 0_513 )[1] NO ( 29.3 )[100J 
n-Butylbenzene NO 1. 1 1 )[1] NO 1.09 )[1J NO 117 )[100J 
n-Propylbenzene NO 1. 10 )[1] NO 1.08 )[1] NO 112 )[100J 
o-Xylene NO ( 0_800 )[1] NO ( 0_785 )I1J NO 49.1 )[100J 
p-Xylene/m-Xytene NO ( 2_11 )[1J NO ( 2_07 )[1J NO ( 150 )[100J 
sec-Butylbenzene NO 1.06 )[1] NO ( 1.04 )[1] NO ( 96_5 ) [100J 
tert-Butylbenzene NO 0_946 )[1] NO ( 0.928 )[1J NO ( lOS )[100J 
trans-1,2-Dichloroethene NO 0_919 )[1] NO ( 0_901 )[1J NO ( 62_0 )[100J 
trans-l,3-Dichloropropene NO 0_509 )[1] NO ( 0.500 )[1J NO ( 21. 1 ) [100J 

Compiled: 02/20/01 () Detection limit [] = Dilution Factor NO = Not Detected NA Not Applicable 

-
Page: 9 

Bldg181 
TMP2 

AFP4-SPH-SOl 1-0 
02-HAY-2000 

2-4 
.--------------------------------

NO 1.01 )(1J 
NO 0.792 )[1J 
NO ( 0.509 )[1J 
NO ( 0_269 )[1] 

NO 1.08 )[1J 
NO 1.02 )[1J 
NO ( 0_450 )[1] 

NO ( 1.38 )[1] 

NO ( 0.885 )[1J 
NO ( 0_959 )[1J 
NO ( 0.568 )[1] 

NO ( 0.194 )[1] 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons (ug/kg) 

1, 1 ,l,2-Tetrachloroethane 
1,1, '-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,l,2-Trichloroethane 
1,1-0ichloroethane 
1,1-Dich loroethene 
1,1 -0ichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
l,2,4 -Trimethylbenzene 
1,Z-Dibromo-3-ch loropropane 
l,2-0ibromoethane 
l,Z-Dichlorobenzene 
1,2-Dichloroethane 
',2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-0ichloropropane 
l,4-0i chlorobenzene 
'-ChlorOhexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHl 

BldglBl 
THP2 

AFP4-SPH-S012-0 
02-HAY-2000 

4-6 

( 29.3 

( 60.6 
( 51.8 
( 47_D 
( 46.9 

( 74.7 
( 73.9 
( 69_7 
( 59.7 
( 116 
( 91.5 
( 80.7 
( 47_0 
( 63.7 

( 67.3 
( 31.5 

9S.5 
( 75.2 
( 32_6 
( 79.0 

( 84.7 
( 69.7 
( 78.2 
( 68.3 

)[100] 

)[100] 
)[100] 
)[10DI 
)[100] 
)[100] 
)[10D] 
) [1DDI 
)[100] 
) [100] 
)[100] 
1[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100J 
)[100] 
)[10D] 
)[100] 
)[100] 
)[100] 
) [100] 
I [1DOJ 

SITE ID 
LOCATION ID 

SAMPLE ID 
DATE SAMPL ED 

BEG. DEPTH - END DEPTH (FT.) 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

Bldg181 
THP2 

AFP4-SPH-S013-0 
02-HAY-2000 

10-12 

27.1 
( 56.1 
( 47_9 
( 43_5 
( 43.4 
( 69.1 
( 68.4 

( 64.5 
( 55.2 
( 108 
( 84_7 

( 74.7 
( 43.5 
( 59.0 
( 62.3 
( 29.2 
( 88_4 

( 69.5 
( 30_2 
( 73.1 
( 7B_3 
( 64.5 
( 72.4 

( 63.2 

)[100] 

)[100] 
)[100] 
)[100] 
)[100] 
) [100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
) [100] 
)[100] 
)[100] 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compiled: 02/20/01 () Detection Limit [) Dilution Factor NO Not Detected NA Not Appl icable 

Bldg181 
TMP2 

AFP4·SPH-S014-3 
D2 -HAY-20DD 

12-14 

0.265 
0.55D 

( D.470 
( 0.426 

0.425 
( 0.6n 
( 0.670 
( 0.632 

0.542 
(1.06 

0_830 
( 0_733 

( 0.426 
( D.578 
( 0.611 
( 0.286 

0_867 
0_682 

0.296 
0.717 

( D_768 

( 0_632 
( D.709 

( 0.62D 

)[1] 

)[1J 
)[lJ 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

19.3 
ND 
ND 
ND 
NO 
ND 
ND 

17.8 
ND 
ND 
ND 
ND 
ND 
ND 

Page: 10 

Bldg181 
THP2 

AFP4-SPH-SD15-0 
02-HAY -2000 

16-18 

26.9 
55.6 

( 47.5 
( 43.1 
( 43_1 
( 68.6 

( 67.9 
( 64.0 
( 54.8 
( 107 
( 84.0 
( 74.2 
( 43.1 
( 58.5 
( 61.8 
( 28_9 
( 87. 7 
( 69.0 
( 29_9 
( 72.5 

( n.8 
( 64.0 

71.8 
( 62.7 

)[100] 
)[1001 
) [1001 
)[100] 
)[10DJ 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[10DJ 
)[100] 
)[100] 
)[100] 
) [1 DO] 
)[100] 
)[100] 
I [1DO] 
)[100] 
)[100] 
1[100] 



--
TABLE 3 

PARAMETER 

S~8260B - Volatile Organic Carbons, cont. 
4-)sopropyltoluene NO 
Benzene NO 

Bromobenzene NO 

Bromochloromethane NO 
Bromodichloromethane NO 
Brocooform NO 

Bromomethane (Hethylbromide) NO 

Carbon tetrachloride NO 
Chlorobenzene NO 

Chloroethane NO 

Chloroform NO 

Ch l oromethane NO 
Dibromochloromethane NO 
o i bromomethane NO 
Oichlorodifluoromethane NO 
Ethylbenzene NO 

Hexachloro-1, 3-butadiene NO 
lsopropylbenzene NO 

Methylene chloride 
Naphthalene 
Styrene 

Tetrachloroethene 
To luene 
Trichloroethene 

47.6 
NO 
NO 
NO 
NO 

3890 

BIdg181 
THP2 

AFP4'SPH-S012-0 
02-MAY-2000 

4-6 

(ug/kg) 

108 
38.1 
54 .0 

( 52 .6 
( 40.0 

( 48.9 
( 48.4 
( 53.7 
( 47.9 
( 58.1 
( 51.7 

55.3 
43.5 

( 52.6 
( 112 

51.7 
( 96.8 
( 59.6 
( 56 .6 
( 48.4 
( 81.6 
( 77.1 
( 50.8 
( 42.5 

...-., 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHl 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
) [100] 
] [100] 
) [100] 
)[100] 

SITE ID 
LOCATION ID 

SAMPLE 10 

DATE SAMPLED 
BEG. DEPTH - END DEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

47 .Z 

NO 
NO 
NO 
NO 

251 

Bldg181 

T"P2 
AFP4-SPH-S013-0 

02-MAY-2000 
10-12 

( 99 .6 
( 35.2 
( 50.0 

48.6 
( 37.0 
( 45 .3 
( 44.8 

49.7 
44.3 

( 53 .8 
( 47.8 

51 . 2 
( 40.2 
( 48.6 
( 103 
( 47.8 
( 89.6 

55 . 1 
5Z.3 
44.8 
75.5 

71.4 
47.0 

( 39.3 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[1 00] 
)[100] 
)[100] 
)[100] 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled, 021Z0/01 () = Detec ti on limH {] Dilution Factor NO Not Detected NA Not Appl feable 

Bldg181 

THP2 
AFP4-SPH-S014-3 

02-MAY -2000 
12-14 

0.977 
( 0.345 
( 0.490 
( 0.477 
( 0.363 

0.444 
0 .440 
0.487 
0.434 

( 0.527 
( 0.469 

0.502 
( 0.394 
( 0 .477 
( 1.01 
( 0.469 
( 0 .878 

0 .541 
0.513 
0 .440 

( 0.741 
0. 700 
0.461 
0.385 

)[1J 

)[1] 

)[1] 

)[lJ 
)[lJ 

)[lJ 
)[1] 

)[lJ 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[lJ 
)[1] 

)[1] 

)[1] 

)[lJ 
)[1] 

)[1] 

22.0 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

51.8 
NO 
NO 
NO 
NO 

94.6 

~ 
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Bldg181 

T"P2 
AFP4'SPH-S015'0 

02·MAY·2000 
16·18 

( 98.9 
( 35.0 
( 49.6 
( 48.3 

36.8 
44.9 

( 44 .5 
( 49.3 
( 44 .0 
( 53.4 
( 47 .5 
( 50.8 
( 39.9 
( 48.3 
( 102 
( 47.5 
( 88.9 

( 54.7 
5Z .0 

44.5 
( 75 .0 

( 70.8 
( 46.7 
( 39.0 

)[100] 
)[100] 

)[100J 
)[100] 

)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100] 
)[100J 
)[100J 
)[100J 
)[100J 
)[100J 
)[100] 

)[100] 
)[100J 
)[100] 

)[100J 
)[100J 
)[100J 
)[100J 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
Trichlorofluoromethane NO 
Vinyl chloride NO 
cis-l,2-0ichloroethene NO 
cis-l,3-Dichloropropene NO 
n-Butylbenzene NO 
n-Propylbenzene NO 
a-Xylene NO 
p-Xylene/m-Xylene NO 
sec-Butyl benzene NO 
tert-Butylbenzene NO 
trans-l,Z-Dichloroethene NO 
trans-l ,3-Dichloropropene NO 

Bldg181 
TMP2 

AFP4·SPH·S012·0 
02·MAY·2000 

4'6 

(ug/kg) 
110 

( 85.6 
( 55.1 
( 29.1 

116 
"1 

48.6 
149 

95.7 
104 

( 61.5 
( 20.9 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPHl 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[1001 

SITE JO 

LOCATION 10 
SAMPLE JO 

DATE SAMPLED 
BEG. DEPTH' END DEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMP2 

AFP4·SPH·S013·0 
02·MAY·2000 

10· 12 

( 101 
( 79.2 
( 51.0 
( 26.9 
( 108 
( 102 
( 45.0 
( 138 
( 88.6 
( 96.0 
( 56.9 
( 19.4 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled: 02/20/01 () Detection limit [] = Dilution Factor NO Not Detected NA Not Applicable 

Bldg181 
THP2 

AFP4·SPH·S014·3 
02·MAY·2000 

12· 14 

( 0.994 
( o.m 
( 0.500 
( 0.264 

1.06 
1.00 
0. 441 
1.35 

( 0.868 
( 0.941 
( 0.558 
( 0.190 

)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 

Page: 12 

Bldg181 
THP2 

AFP4·SPH·S015·0 
02·MAY·2000 

16·18 

( 101 
( 78.7 
( 50.6 
( 26.7 
( 107 
( 102 
( 44.7 
( 137 
( 87.9 
( 95 .3 

56 .4 
( 19.2 

)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
)[100] 
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TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons (ug/kg) 

1,l,1,2-Tetrachloroethane 

1,1,1-Trichloroethane 

1,1,l,2-Tetrachloroethane 
1, ',Z-Trichloroethane 
1, '-Oichloroethane 
l ,l-0ichloroethene 
1,1-0ichloropropene 
l,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
',2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
' ,Z-Dichlorobenzene 
1,Z-Dichloroethane 
1, Z-Dichloropropane 
1,3,S -Trimethylbenzene 
' , 3-Dichlorobenzene 
1,3-Dichloropropanc 
l,4 -0ichlorobenzene 
'-Chlorohexane 
2,Z-Oichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

----.. 

RESULTS OF ORGANI C ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

SITE 10 
LDCATlDH 10 

SAMPLE ID 

DATE SAMPLED 
BEG. DEPTH - END DEPTH (FT.) 

Bldg181 Bldg181 
THP2 THP2 

AfP4-SPH-S016·0 AfP4·SPH·S017·0 
20·NOV·2000 20·NOV·2000 

2·4 4·6 

0.350 
0.222 
0.423 
0.339 

UJ ( 0. 353 
( 0.258 
( 0.397 
( 0.579 
( 0.561 
( 0.624 
( 0.449 
( 0.463 
( 0.291 
( 0.299 
( 0.252 

0.291 
0.448 
0.412 
0.131 
0. 555 
0.487 
0.333 

( 0.662 
( 0.703 

)[11 
)[11 
)[11 
)[11 
)[1] 

)(1] 

)[11 
)[11 
)[11 
)[11 
)[1] 

)[1] 

)[11 
)[11 
)[11 
)[11 
)[11 
)[1J 

)[1] 

)[1] 

)(1 ] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

( 0.347 
( 0.220 
( 0.420 
( 0.336 
( 0.350 
( 0.256 
( 0.394 
( 0.574 
( 0.557 

0.620 
0.445 
0.459 
0.289 

( 0. 297 
( 0. 250 
( 0.289 
( 0.445 

0.409 
( 0.130 
( 0.551 
( 0.483 
( 0.331 

0.657 
( 0.698 

)(1] 

)[1] 

)(1] 

)(1] 

)[1] 

)[1] 

)(1] 

)[1] 

)(1] 

)[1J 

)[1] 

)[1] 

) [1J 

)[1) 

)[1] 

)[1] 

)[1J 

)[1] 

)11] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled: 05/10/01 () Detect ion limi t [] Dilution Factor NO Not Detected NA Hot Applicable 

Bldg181 
TMP2 

AfP4·SPH·S018·0 
20· NOV·2000 

10· 12 

( 0.527 
( 0.334 
( 0.636 
( 0.510 
( 0.531 
( 0.389 
( 0.597 
( 0.871 

0.845 
0.940 
0.676 

( 0.696 
( 0.438 

0.450 
0.380 

( 0.438 
( 0.674 
( 0.621 

0.197 
0.836 
0.733 
0.502 

( 0.996 
( 1.06 

)[1] 

)[1J 

)[1J 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

)[1 J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

)[1J 

) [1J 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

)[1J 

)[1 J 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~ 
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Bldg181 
THP2 

AFP4·SPH·S019-0 
20·NOV·2000 

12- 14 

( 0.385 
( 0.244 
( 0.465 
( 0.373 

0.388 
( 0.284 
( 0.436 

0.637 
( 0.617 
( 0.687 
( 0.494 
( 0.509 
( 0.320 
( 0.329 
( 0.277 
( 0.320 
( 0.493 
( 0.454 

0.144 
0.611 
0.536 
0.367 

( 0.728 
( 0.774 

)[1] 

)[1] 

)[1] 

)[1J 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[11 
)[1J 

)[1] 

)[1] 

)[1J 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
4-lsopropyltoluene NO 
Benzene NO 
Sromobenzene NO 
Bromochloromethane NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane (Methylbromide) NO 
Carbon tetrachloride NO 
Chlor~zene NO 
Chtoroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Oibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro-l,3-butadiene 
Isopropyl benzene 
Methylene chloride 
Naphthalene 

Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BIdglBl 
THP2 

AFP4-SPH-S016-0 
20-NOV-2000 

2-4 

(ug/kg) 

( 0_60B 
0_30B 

( 0_281 
( 0_363 

0_350 
0_505 

UJ ( 0_321 
0_407 
0_247 

( 0_391 
0_146 
0_699 
0_317 
0_283 

( 0_299 
( 0 _364 
( 0_816 
( 0_394 
( 0_234 

0_487 
0_294 
0_416 
0_264 
0_368 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

)[1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1 ] 

)(1) 

)(1) 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1) 

)(1] 

)(1) 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

SITE 10 
LOCATION 10 

SAMPLE 10 
OATE SAMPLEO 

BEG _ OEPTH - ENO OEPTH (FT _) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

3B _2 

Bldg181 
THP2 

AFP4-SPH -S017-0 
20-NOV-2000 

4-6 

( 0_604 
0_306 
0_279 
0_360 

0.347 
0_501 

( 0_319 
( 0_404 

0_245 
( 0_388 
( 0_145 
( 0_694 
( 0_315 
( 0_281 
( 0_297 

0_361 
( 0_810 
( 0_391 
( 0_232 
( 0_483 

0_292 
0_413 
0_262 
0_365 

)(1] 

)(1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)n] 

)[1) 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1) 

)(1) 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled: 05/10/01 () Detect i on lim; t n = 0 i lut i on Factor NO = Not Detected NA = Hot Appl i cabl e 

Bldg181 
THP2 

AFP4-SPH -S018-0 
20-NOV-2000 

10-12 

0_916 
( 0_464 
( 0_424 
( 0_546 
( 0_527 
( 0_760 
( 0_484 
( 0_613 

0_3n 
0_588 
0_220 

1.05 
0_477 
0_426 

( 0_450 
( 0_548 
( 1.23 
( 0_593 
( 0_352 
( 0_733 
( 0_442 

0_626 
( 0 _398 
( 0_554 

)(1] 

)(1) 

)(1] 

)(1] 

)(1] 

)(1) 

)(1] 

)(1] 

)(1] 

)(1] 

)(1) 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

) [1] 

)(1) 

)(1] 

)(1] 

)(1) 

)(1] 

)(1] 

)(1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Page: 2 

Bldg181 
THP2 

AFP4- SPH- S019-0 
20-NOV-2000 

12-14 

0_669 
0_339 
0_310 

( 0_399 
( 0_385 
( 0_556 
( 0_354 
( 0_448 
( 0_2n 
( 0_430 
( 0_161 

0_769 
0_349 
0_312 
0 .329 
0.400 
0. B98 
0_434 

( 0_257 
( 0_536 
( 0 _323 
( 0_457 
( 0_291 
( 0_405 

)(1] 

)(1] 

)(1] 

)(1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)(1) 

)(1] 

)[1] 

)(1] 

)[1] 

)[1 ] 

)(1] 

)(1] 

)[1] 

)[1] 

)(1] 

)(1] 

)[1] 

)(1] 
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TABLE 3 

PARAMETER 

---------

--... 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

Bldg181 
TMP2 

AFP4· SPH·S016· 0 

20·NOV·2000 
2·4 

-- -------- -----.---------.--- ----

SITE 10 

LOCATION JO 

SAMPLE 10 

DATE SAMPLED 

BEG. DEPTH· END DEPTH (FT.) 

Bldg181 

TMP2 
AFP4-SPH·S017·0 

20·NOV·2000 
4·6 

__ .. e. _____________________ ____ __ 

Bldg181 
THP2 

AFP4·SPH·S018-0 

20-NOV·2000 
10- 12 

------------------------------- --

SW8260B - Volatile Organic Carbons, cont. (ug/kg) 

Trichlorofluoromethane NO ( 0.340 )[11 NO ( 0.338 )[1] NO ( 0.513 )[1] 

Vinyl chloride NO 0.313 )[1] NO ( 0.310 )[1] NO ( 0.471 )[1] 

cis-l,2-Dichloroethene NO ( 0.240 )[1] NO ( 0.238 )[1] NO ( 0.361 )[1] 

cis-l,3-Dichloropropene NO ( 0.279 )[1] NO ( 0.2IT )[11 NO ( 0. 420 )[11 

n-Butylbenzene NO 0.721 )[1] NO ( 0.716 )[1] NO ( 1.09 )[1] 

n-Propylbenzene NO 0.640 )[1] NO ( 0.636 )[1] NO ( 0.964 )[1] 

o-Xylene NO 0.406 )[11 NO ( 0.403 )[1] NO ( 0.612 )[1] 

p-Xylene/m-Xylene NO 0.693 )[1] NO ( 0.688 )[1] NO 1.04 )[1] 

sec-Butyl benzene NO 0.539 )[1] NO 0.535 )[1] NO ( 0.811 )[1] 

tert-Butylbenzene NO 0.435 )[11 NO 0.432 )[1] NO ( 0.655 )[1] 

trans-l,2-0ithloroethene NO UJ ( 0.282 )[1] NO ( 0.280 ) [11 NO ( 0.425 )[1] 

trans-l,3-Dichtoropropene NO ( 0.388 )[1] NO ( 0.385 )[11 NO ( 0.584 )[11 

Compiled: 05/10/01 () Detect i on limi t [] OH ut j on Factor NO Not Detected NA = Not Appl i cable 

.--... 

Page: 3 

Bldg181 

THP2 
AFP4·SPH·S019·0 

20·NOV·2000 
12· 14 

-- .... ---------------------- -_._-

NO ( 0.374 )[1] 

NO ( 0.344 )[1] 

NO ( 0.264 )[1] 

NO ( 0.307 )[1] 

NO ( 0.793 )[1] 

NO ( 0.704 )[1] 

NO ( 0.447 )[1] 

NO ( 0.762 )[1] 

NO ( 0.593 )[1] 

NO ( 0.478 )[1] 

NO ( 0.311 )[1] 

NO ( 0.427 )[1] 



TABLE 3 

PARAMETER 

s~a260B - Volatile Organic Carbons (ug/kg) 

1,1,1,l-Tetrachloroethane 
1,1, '-Trichloroethane 
l ,l,l,Z-Tetrach loroethane 
1,l,Z -Trichloroethane 
I, '-Oichloroethane 
l , l-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trich lorobenzene 
l,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
l , 2-Dibromoethane 
',Z-Dichlorobenzene 
',2-Dichloroethane 
l,2-Dichloropropane 
1,3,5-Trimethylbenzene 
'f 3-D ichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
'-Chlorohexane 
2.Z-0ichloropropane 
2-Chlorotoluene 
4-Chl orotoluene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BldglBl 
THP2 

AFP4·SPH·S020·3 
20·NOY·2000 

16·18 

0.379 
0.240 

( 0.458 
( 0.367 
( 0.382 
( 0.280 
( 0. 430 
( 0.627 
( 0.608 
( 0.6n 
( 0.486 

0.501 
0.315 
0.324 

( 0.273 
( 0.31 5 

0.485 
0.447 
0.142 
0.602 

( 0.527 
( 0. 361 
( 0.717 
( 0.762 

RESULTS Of ORGANIC ANALYSES FOR SOil SAMPLES, AFP4 SPH3 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)[1] 

)(1] 

)(1] 

)(1] 

)(1] 

)[1] 

)(1] 

)[1] 

SITE 10 
LOCATlO!I 10 

SAMPLE ID 
OATE SAMPLEO 

BEG. OEPTH . ENO OEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
THP3 

AFP4·SPH·S021·0 
20·NOY·2000 

2·4 

( 0.466 
( 0.295 
( 0.562 
( 0.451 

0.469 
0.343 
0.528 
o.no 
0.747 

( 0.831 
( 0.597 

0.615 
( 0.387 
( 0.398 
( 0.335 
( 0.387 
( 0.596 
( 0.548 
( 0.174 
( 0.739 
( 0.648 
( 0.444 
( 0.880 
( 0.936 

)(1] 

)(1] 

)(1] 

)[1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(11 

)(1] 

)(1] 

)[1] 

)[1] 

)(1] 

)(1] 

)(1] 

)(1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled: 05/10/0' () Detection Limit [] Dilution Factor ND: Not Detected NA Not Applicable 

Bldg181 
THP3 

AFP4 · SPH·S022·0 
20·NOY·2000 

6·8 

( 0.455 
( 0.288 
( 0.549 
( 0.440 

0.458 
( 0.335 
( 0.515 
( 0.752 

0.729 
0.811 
0.583 
0.601 

( 0.378 
( 0.388 
( 0.327 
( 0.378 
( 0.582 
( 0.536 
( 0.170 
( 0.721 
( 0.632 
( 0.433 
( 0.860 
( 0.914 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

)(1] 

][1] 

)(1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Page: 4 

Bldg181 
THP3 

AFP4·SPH·S023·0 
20·NOY· 2000 

24·26 

0.445 
( 0.282 
( 0.537 

0.430 
0.448 
0.328 
0.504 

( 0.735 
( 0.713 

0. 794 
( 0.570 

0.588 
( 0.370 
( 0.380 
( 0.320 
( 0.370 

0.569 
( 0.524 
( 0.166 
( 0.705 
( 0.619 
( 0.424 
( 0.841 
( 0.894 

)[1] 

)[1] 

)[1] 

)(1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)(1] 

)[1] 

)[1] 

)(11 

)[1] 

)[1] 

](1] 

)[1] 

)[1] 

)(1] 

)[1] 

)[1] 

)[1] 

)[1] 



TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons, cont. 
4- lsopropyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Brcrnoform 
Bromomethane (Hethylbromide) 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochtoromethane 
Dibromomethane 

Dichlorodifluoromethane 
Ethylbenzene 
HexachLoro-l,3-butadiene 
I sopropy 1 benzene 
Methylene chloride 
Naphthalene 
Styrene 
Tetrachloroethene 

Toluene 
Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TMP2 

AFP4'SPH'S020·3 
20'NOV·2000 

16·18 

(ug/kg) 
( 0.6,9 

( 0 .334 
( 0.30, 

( 0.393 
( 0.379 

0.,47 
( 0 .348 
( 0.441 

0.267 
( 0.423 
( 0 . 1,9 
( 0.757 
( 0.344 
( 0.307 
( 0.324 

0.394 
0.884 

0.427 
0.2,3 
0'>27 
0.318 
0.4,1 

0.286 
( 0.399 

..--.. 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

)[1] 

)[1] 

)[1] 

)[1] 

)[IJ 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[IJ 

)[1] 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[IJ 

)[1] 

)[1] 

SITE 10 
LOCATION ID 

SAMPLE 10 

DATE SAMPLED 

BEG . DEPTH - END DEPTH (fT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

'.03 
NO 

Bldg181 

TMP3 
AFP4 'SPH'S021'0 

20·NOV·2000 
2·4 

0.809 
0. 410 
0.374 

( 0.483 
( 0.466 
( 0.672 
( 0. 427 
( 0.>42 
( 0.328 

0.,20 
( 0.19, 
( 0. 930 

0.422 
0.377 

( 0.398 
( 0.484 
( 1.09 

0.,24 
0.311 
0.648 
0.391 
0.»3 

( 0.3,1 
( 0.490 

)[1] 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[1] 

)[1] 

)[1] 

)[IJ 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

,.21 

NO 

Compiled: 05/10/01 () Detect ion lim; t [] 0 i l ut ion Factor NO Not Detec t ed NA Not Appl i cabl e 

Bldg181 

TMP3 
AFP4'SPH'S022'0 

20'NOV' 2000 
6·8 

0.790 
0.401 
0.366 
0.472 
0.4» 
0.6,6 

( 0.418 
( 0.,29 

( 0.321 
( 0.,08 

0.190 
0.908 
0.412 
0.368 

( 0.388 
( 0.473 
( 1.06 
( 0.,12 
( 0.304 

( 0.632 
( 0.382 
( 0.,40 
( 0.343 
( 0.478 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[IJ 

)[IJ 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[1] 

)[IJ 

)[1] 

)[1] 

)[1] 

)[IJ 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

--.. 
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Bldg181 
TMP3 

AFP4'SPH'S023·0 

20'NOV·2000 
24·26 

( o.m 
( 0.392 

0.3,8 
0.461 

( 0.44, 

0.642 
0.408 

( 0 .,17 
( 0.314 
( 0.496 
( 0.186 

( 0.888 

( 0.403 
( 0.360 
( 0.380 
( 0.462 
( 1.04 
( 0.,01 
( 0. 297 
( 0 .619 

0.373 
( 0.528 

( 0.336 
( 0.468 

)[IJ 

)[IJ 

)[1] 

) [1J 

)[1] 

)[1] 

)[IJ 

)[IJ 

)[IJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)(IJ 

)(IJ 

)(1] 

)[IJ 

)(IJ 

)(1] 

)(IJ 

)(1] 

)(1] 



TABLE 3 

PARAMETER 

SW8260B . Volatile Organic Carbons, cont. 
Trichlorofluoromethane NO 
Vinyl chloride NO 
cis-1,Z-Oichloroethene NO 
cis-1,3-Dichtoropropene NO 
n-Butyl benzene NO 
n-Propylbenzene NO 
o-Xylene NO 
p-Xylene/m-Xylene NO 
sec-Butyl benzene NO 
tert-Butylbenzene ND 
trans - 1,2-Dichtoroethene NO 
trans-1,3-Dichloropropene NO 

Bldg181 
THP2 

AFP4 · SPH · S020-3 
20-NOY-2000 

16-18 

(ug/kg) 
( 0.369 
( 0.339 
( 0.260 
( 0.302 
( 0.781 
( 0.694 
( 0.440 

0.751 
0.584 

( 0.471 
( 0.306 
( 0.420 

RESULTS OF ORGANI C ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

)(1] 

)(1] 

)(1] 
)(1] 

)(1] 
)(1] 

)(1] 
)(1] 

)(1] 

)(1] 
)(1] 

)(1] 

SITE 10 
LOCATIOH 10 

SAMPLE 10 

OATE SAMPLEO 
BEG. OEPTH . ENO OEPTH (FT.) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
THP3 

AFP4 -SPH -S021 · 0 
20-NOY-2000 

2-4 

( 0.453 
( 0.416 
( 0.319 
( 0.371 
( 0.959 
( 0.852 
( 0.540 
( 0.922 
( 0.717 
( 0.578 

0.376 
( 0.516 

)(1] 

)(1] 

)(1] 

)(1] 
)[1] 

)(1] 

)(1] 

)(1] 

)(1] 
)[1] 

)(1] 
)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Compiled, 05/10/01 () Detection Limit (] = OJ luticn Factor NO Not Detected NA = Not Appl ieable 

Bldg181 
TMP3 

AFP4-SPH-S022-0 
20·NOY-2000 

6·8 

0.442 
( 0.406 
( 0.312 
( 0.362 
( 0.936 
( 0.832 
( 0.528 

0.900 
0.700 
0.565 

( 0.367 
( 0.504 

) [1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
)(1] NO 
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Bldg181 
THP3 

AFP4-SPH-S023 · 0 
20-NOY-2000 

24-26 

0.433 
0.397 

( 0.305 
( 0.354 
( 0.916 
( 0.813 
( 0.516 
( 0.880 

0.685 
( 0.552 
( 0.359 
( 0.493 

)(1] 
)(1] 
)[1] 

)(1] 

)(1] 

)(1] 
)(1] 
)(1] 
)(1] 

)(1] 

)(1] 
)(1] 



~ 

TABLE 3 

PARAMETER 

S~8260B - Volatile Organic Carbons Cug/kg) 

" " l,Z-Tetrachloroethane 
1,1, '-Trichloroethane 
1,1,l,Z-Tetrachloroethane 
1, ',Z-Trichloroethane 
1, ' -Dichloroethane 
1,1 -0ichloroethene 
1,l-D ichloropropene 
l,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4- Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-ch loropropane 
1,2 -0ibromoethane 
',Z-Dichlorobenzene 
1,2-Dichloroethane 
1,2-0ichloropropane 
1,3, S-Trimethylbenzene 
1,3-0ichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
' -Chlorohexane 
2,2-0ichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

7.50 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
TKP3 

AFP4 · SPH·S024·0 

20 · NOV· 2000 
28·30 

0.458 
( 0.290 
( 0.553 

0.443 
0.461 
0.338 
0.519 
0.757 

( 0. 734 
( 0.817 
( 3 . IS 
( 0.605 

0. 381 
( 0.391 
( 0.330 
( 0. 381 
(0.586 
( 0.539 

0.171 
0.726 
0.637 
0.436 
0.865 
0.920 

----, 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

BEG . DEPTH· ENO OEPTH (FT.) 

BldglBl BldglBl 
THP3 THP3 

AFP4·SPH·S025·0 AFP4·SPH·S025·1 Oup of 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1) 

)[1] 

)[1] 

)[1) 

)[1] 

)[1) 

)[1) 

)[1] 

)[1] 

)[1] 

)[1] 

)[1) 

lIl) 
)[1) 

)[1] 

)[1) 

)[1) 

)[1) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

AFP4·SPH·S025·0 
20·NOV·2000 20·NOV·2000 

30·32 30·32 

( 0.411 
( 0.260 
( 0.496 
( 0.397 
( 0.414 
( 0.303 
( 0.465 
( 0.679 
( 0. 658 
( 0.733 
( 0.526 
( 0.543 
( 0.341 
( 0.351 
( 0. 296 
( 0.341 

0.525 
( 0.484 
( 0.153 

0.651 
( 0. 571 
( 0.391 

0.776 
( 0.825 

)[1) 

)[1] 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1] 

)[1) 

)[1) 

)[1] 

lIl) 

)[1 ) 

)[1] 

)[1] 

)[1) 

)[1) 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

( 0.376 
( 0.238 
( 0.455 
( 0.364 
( 0.379 

0.278 
0.427 
0.622 
0.604 

( 0.672 
0.483 
0.497 

( 0.313 
( 0.321 

0.271 
( 0.313 
( 0.482 
( 0.443 
( 0. 141 
( 0.597 
( 0.524 
( 0.359 
( 0.712 
( 0.756 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1 ) 

)[1] 

)[1 ) 

)[1) 

) (1) 

)[1) 

)[1] 

)[1] 

)[1) 

)[1) 

)[1] 

)[1] 

)[1] 

)[1] 

)[1) 

)[1] 

)[1) 

)[1] 

)[1] 

Compi led: 05/10/01 () Detection Limi t (] Oi lution factor NO Not Detected NA Not Appl icable 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

10. I 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~, 
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Bldg181 
THPI 

AFP4·SPH·S027·0 

20·NOV·2000 
4·6 

( 0.359 
( 0.228 
( 0.434 
( 0.347 
( 0.362 

0.265 
0.407 
0.594 
0.576 
0.641 

( 2.74 
0.475 
0.299 

( 0.307 
0.259 

( 0.299 
( 0.459 
( 0.423 
( 0.134 
( 0.570 
( 0.499 
( 0.342 
( 0.679 
( 0.722 

)[1] 

)[1 ) 

)[1) 

)[1] 

)[1) 

)[1) 

)[1) 

)[1] 

)[1] 

)[1) 

)[1] 

)[1) 

)[1) 

)[1) 

)[1) 

)[1) 

)[1] 

)[1) 

)[1] 

)[1] 

)[1J 

)[1) 

)[1] 

)[1) 



TABLE 3 

PAR~ETER 

SW8260B . Volatile Organic Carbons, cont . 
4· I sopropyl toluene NO 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
Carbon tetrachloride 
Chlorobenzene 
Ch loroethane 

Chloroform 
Chloromethane 
Oibromochloromethane 
Oibromomethane 

Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro·'.3-butadiene 

Isopropyl benzene 
Methylene chloride 
Naphthalene 
Styrene 

Tetrachloroethene 

Toluene 
Iri eh loroethene 

6.09 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

20.6 
NO 
NO 
NO 
NO 
NO 
NO 

8 . 33 
932 

Bldg181 
THP3 

AFP4·SPH·S024·0 

20·NOV·2000 
28·30 

(ug/kg) 

B 

( 0. 795 
( 0.403 

( 0.368 
( 0. 475 

0.458 
0.660 
0. 420 
0.532 
0.323 
0.511 
0.191 
0.914 
0.415 

( 0.370 
( 0. 391 
( 2.55 

1.07 
0. 515 
1.64 
0.637 
0.384 
0.544 
0.345 

E (0 .481 

RESULTS OF ORGANIC ANALYSES fOR SOIL SAMPLES, AFP4 SPH3 

)(1) 

)(11 
)(11 
)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(11 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 
)(1 I 

)(1) 

)(1) 

SITE 10 

LOCATION ID 
SAMPLE 10 

OATE S~PLEO 
BEG. OEPTH - ENO OEPTH (FT. ) 

NO 
10.5 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

12.5 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1010 

Bldg181 
THP3 

AFP4·SPH·S025·0 

B 

20· NOV· 2000 
30·32 

0.713 
( 2.04 
( 0.330 
( 0.426 
( 0.411 
( 0.592 
( 0.377 
( 0.478 

0.290 
0.458 
0.172 
0.820 
0.372 
0. 332 

( 0.351 
( 2.41 

0.957 
0.462 
1.55 
0.571 
0.344 
0.488 
0.31 0 

E (0.432 

)(1) 

)(11 
)(1) 

)(1) 

)(11 
)[1) 

)(11 
1(1) 

)(11 

) [11 

)(1) 

)(1) 

)(11 

)(1) 

)(11 

)(11 

)(1) 

)(1) 

)(11 

)(1) 
)(1J 

)(1J 

)(1J 

)(1J 

NO 
9.91 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

13.9 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

288 

Bldg181 
THP3 

AFP4-SPH-S025-1 Dup of 
AFP4·SPH·S025·0 

20· NOV· 2000 
30-32 

( 0. 654 
( 2.02 
( 0.303 
( 0.390 
( 0.376 
( 0.543 

0.346 
0.438 
0.265 
0.420 
0.157 

( 0.752 
( 0.341 
( 0.305 
( 0.321 
( 2.38 
( 0.877 
( 0.424 

B (1.53 
( 0.524 
( 0.316 
( 0.447 
( 0.284 

E (0.396 

)(lJ 

)(1) 

)(1) 

)(1) 

)(1) 

)( l J 

)(1) 

)(1J 
)[1] 

)(1) 

)[lJ 

)(1] 

)(1) 

)(1) 

)(1) 

)(1) 

)[1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

)[1) 

Compiled: 05/10/01 () = Detection limit [) Dilution Factor NO Not Detected NA Not Applicable 

NO 
19.0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

48.0 
NO 
NO 
NO 

5.46 
NO 
NO 

58.4 
269 
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Bldg181 
TMPl 

AFP4 · SPH·S027·0 

20·NOV-2000 
4·6 

0.624 
1.88 

( 0.289 
( 0.372 
( 0.359 
( 0.518 

0.330 
0.418 
0.253 

( 0.401 
( 0.150 
( 0.717 

0.325 
0.291 
0.307 

( 2.22 
0.837 
0.404 
1.43 
0.499 

( 0.301 
( 0.427 
( 1.61 

E (0.378 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 

) [1) 

)(lJ 

)(1) 

)(1) 
)[1) 

)(1] 

)(1) 

) (1J 

)(1J 

)(1) 

)(1) 

)(1) 

)(1) 

)(1) 
)[1] 

)(1] 

)(1) 

)(1] 

)(1] 



--
TABLE 3 

PARAMETER 
--- -- ----

'"""' 

RESULTS OF ORGANIC ANALYSES FOR SOil SAMPLES, AfP4 SPH3 

Bldg181 
THP3 

AFP4-SPH-S024-0 

20-NOY-2000 
28-30 

---------------------------------

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

BEG. DEPTH· END DEPTH (FT.) 

8ldg181 
THP3 

AFP4·SPH-S025-0 

20-NOY-2000 
30-32 

---------------._----------------

Bldg181 
TMP3 

AFP4-SPH-S025-1 Oup of 

AFP4-SPH-S025-0 
20-NOY-2000 

30-32 
------- -- ------ ------------ -- ----

S~260B - Volatile Organic Carbons, cont. (ug/kg) 
Tricnlorofluoromethane NO ( 0.445 )[1) NO 0.399 )[1) NO ( 0.366 )[1) 

Vinyl chloride NO 0.409 )[1) NO ( 0.367 )[1) NO ( 0.336 )[1) 

cis-1,2-0ichloroethene NO 0.314 )[1] NO ( 0.281 )[1] NO ( 0.258 )[1) 

cis-1,3-Dichloropropene NO 0.365 )[1] NO ( 0.327 )[1] NO ( 0 .300 )[1) 

n-Butylbenzene NO ( 0.942 )[1] NO ( 0.845 )[1) NO ( o.m )[1) 

n-Propylbenzene 5.03 ( 4.50 )[1] NO 0.751 )[1] NO ( 0.688 )[1] 

o-Xylene 6. 54 ( 2.85 )[1] NO ( 0.477 )[1] NO ( 0.437 )[1] 

p-Xylene/m-Xytene 12 .5 ( 4.87 )[1] NO ( 0.813 )[1] NO ( 0 . 745 )[1) 

sec-Butyl benzene NO 0.705 )[1] NO 0.632 )[1) NO ( 0 .579 )[1] 

tert - Butylbenzene NO ( 0.569 )[1] NO ( 0.510 )[1] NO 0.468 )[1] 

trans-1,2-Dichloroethene NO ( 0.369 )[1] NO ( 0.331 )[1) NO ( 0.304 )[1] 

trans-1,3-Dichloropropene NO ( 0.507 ) [1] NO ( 0.455 )[1) NO ( 0 .417 )[1] 

Compiled: 05/10/01 () = Detect ion Li m; t (] = 0 i lut i on Factor NO = Hot Detected NA = Not Appl i cable 

--. 
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Bldg181 
TMPI 

AFP4-SPH -S027· 0 

20-NOY -2000 
4-6 

----------------------- -- --- -----

NO 0.349 )[1] 
NO ( 0 . 321 )[1) 

NO ( 0.246 )[1] 
NO ( 0.286 )[1) 

6.15 ( 4.39 )[1] 

8.08 ( 3.90 )[1] 

7.10 ( 2.48 )[1] 

13.3 ( 4.23 )[1] 

NO ( 0.553 )[1] 

NO ( 0.446 )[1] 

NO ( 0 .290 )[1] 

NO ( 0.398 )[1] 



TABLE 3 

PARAI!ETER 

RESULTS OF ORGANIC ANALYSES FOR SOil SAMPLES, AfP4 SPH3 

Bldg181 
TMPl 

AFP4-SPH · S027·1 Oup of 
AFP4 ' SPH ' S027'0 

SITE 10 
LOCATION 10 

SAMPLE ID 

DATE SAMPL ED 
BEG. OEPTH . ENO OEPTH (FT.) 

Bldg181 
TMPl 

AFP4·SPH · S029·0 

Bldg181 
TMPl 

AFP4'SPH'S030'0 

20· NOV· 2000 20·NOV·2000 20·NOV· 2000 
4·6 6·8 14·16 

S~8260B . Volat i le Organic Carbons (ug/kg) 
1,1,l,Z-Tetrachloroethane 
1,1, '-Trichloroethane 
1,l,l,Z-Tetrachloroethane 
1, ',Z-Trichloroethane 
1, '-Oichloroethane 
1, '-Dichloroethene 
1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
l,2,3-Trichloropropane 
1,2,4 -Trichlorobenzene 
l,2,4-Trimethylbenzene 
1, 2-Dibromo-3-chloropropane 
1,2-Dibramoethane 
',Z-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1. 3- Dich lorobenzene 
1,3-Dich loropropane 
1,4 -0ichlorobenzene 
'-Chlorohexane 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

Compiled, 05/10/01 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

11.7 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.377 
0.239 

( 0.456 
( 0.365 
( 0.380 
( 0.278 
( 0.428 

0.624 
0.605 
0.674 
2.77 
0.499 
0.314 
0.322 

( 0.272 
( 0.314 
( 0.483 
( 0.445 
( 0. 141 
( 0.599 
( 0.525 
( 0.360 
( 0. 714 
( 0.759 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

)[1] 

)[1J 

)[1J 

)[1J 

)[1J 

)[1J 

)[1J 

)[1] 

)[1J 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

( 0.349 
( 0.221 
( 0.422 
( 0.338 
( 0.352 
( 0.258 
( 0.396 
( 0.577 
( 0.560 
( 0.623 
( 0.448 

0.461 
( 0. 290 
( 0.298 
( 0.251 
( 0.290 

0.447 
0.411 
0.130 

( 0.554 
0.486 
0.333 
0.660 
0.702 

)[1] 

)[1] 

)[1J 

)[1] 

)[1J 

)[1] 

)[1J 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

() Detect ion limit n Dilution Factor NO Not Detected NA Not Appl icable 

( 0.367 
0.233 

( 0. 444 
( 0.356 

0.370 
0.271 
0.417 

( 0.608 
( 0.589 
( 0.656 
( 0.471 
( 0.486 
( 0.306 
( 0.314 
( 0.265 
( 0.306 
( 0.470 

0.433 
0.137 
0.583 
0.511 
0.350 
0.695 
0.739 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

)[1J 

)[1J 

)[1J 

)[1] 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

)[1] 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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Bldg181 
TMPl 

AFP4'SPH ' S031 ' 0 

20·NOV·2000 
24·26 

( 0.417 
( 0.264 
( 0.504 
( 0.404 
( 0.420 
( 0.308 
( 0.473 
( 0.690 
( 0.669 

0.745 
( 0.535 
( 0.552 
( 0.347 
( 0.356 
( 0.301 
( 0.347 
( 0.534 
( 0.492 
( 0. 156 
( 0.662 
( 0.580 
( 0.398 
( 0.789 
( 0.839 

)[1] 

)[11 
)[1J 

)[1J 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

) [1J 

)(1] 

)[11 

)[1J 

)[11 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 
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RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

SITE 10 
LOCATION 10 

SAMPLE 10 
OATE SAMPLEO 

BEG. OEPTK . ENO OEPTK (FT . ) 

Bldg181 Bldg181 
THPl THPl THPl 

AFP4·SPH·S027·1 Oup of AFP4'SPH'S029-0 AFP4-SPK-S030-0 

PARAMETER 

SW8260B . Volatile Organic Carbons, cont. 
4-1 sopropyl toluene NO 

Benzene 22.6 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane (Hethylbromide) 
Carbon tetrachloride 
eh lorobenzene 

Chtoroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachloro-1,3-butadiene 
IsopropyLbenzene 
Methylene chloride 
Naphthalene 
styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

45.4 
NO 
NO 
NO 
NO 
NO 
NO 

60.8 
415 

AFP4 -SPH-S027' 0 
20-NOV-2000 20-NOV-2000 20-NOV-2000 

4-6 6-8 14-16 

(ug/kg) 

E 

( 0.656 
( 1.90 

( 0.304 
( 0.391 
( 0.3n 
( 0.545 
( 0.347 
( 0.439 
( 0.266 
( 0.421 
( 0.158 
( 0.754 
( 0.342 
( 0.305 
( 0.322 
( 2.24 

0.880 
0.425 
0. 252 
0.525 
0.317 
0.448 
1.63 
0. 397 

)[1] 

)[1] 

)[1] 

)[1) 

)[1) 

)[1) 

)[1) 

)[1] 

)[1) 

)[1) 

)[1] 

)[1) 

)[1) 

)[1) 

)11) 

)11) 

)11] 

)11] 

)11] 

) 11] 

)11] 

)11] 

)11] 

)11] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

130 

( 0.607 
( 0.308 

0.281 
( 0.362 
( 0.349 
( 0.504 
( 0.321 

0.406 
0.246 

( 0.390 
0.146 
0.697 

( 0.316 
( 0.283 
( 0.298 

0.363 
( 0.814 
( 0.393 
( 0.237 
( 0.486 
( 0.293 
( 0.415 
( 0.264 
( 0.367 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1J 

)[1] 

) [1] 

)[1] 

)[1) 

)m 
)[1J 

)[1J 

)[IJ 

)[1] 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.638 
0.324 

( 0.296 
( 0. 381 
( 0.367 

0.530 
( 0.337 
( 0.427 

0.259 
0.410 
0. 154 

( 0.734 
( 0.333 

0.297 
0.314 
0.382 

( 0.857 
( 0.414 
( 0.246 
( 0.511 
( 0 . 308 
( 0.437 
( 0.2n 
( 0.387 

Compiled: 05/10/01 () Detect i on L fm; t [) = 0 i lut i on Factor NO = Not Detected NA Not Appl i cabl e 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 
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)[1] 

)[1] 

)[1) 
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)[1] 

)[1 ) 

)[1] 

)[1] 
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)[1J 

)[1] 

)[1J 

)[1] 

)[1] 
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NO 
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NO 
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NO 
NO 
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NO 
NO 
NO 
NO 
NO 
NO 
NO 
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NO 
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NO 
NO 
NO 
NO 
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Bldg181 
THPl 

AFP4 -SPK-s03 1· 0 

20-NOV-2000 
24-26 

( 0.725 
0.368 
0.336 

( 0.433 
( 0.417 
( 0.602 
( 0.383 

0.485 
( 0.294 
( 0.466 
( 0.175 

0.833 
0.378 
0.338 
0.356 

( 0.434 
0.973 

( 0.470 
( 0.279 

0.580 
0.350 

( 0.496 
( 0.315 
( 0.439 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[11 

)[1] 

)[1] 
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)[1] 
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)[1] 
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)[1J 
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TABLE 3 

PARAMETER 

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

Bldgl81 
TMPl 

AFP4 · SPH'S027·1 Oup of 
AFP4·SPH ' S027·0 

20·NOV·2000 
4·6 

SHe ID 

lOCATION 10 
SAMPLE 10 

DATE SAMPLED 
BEG. DEPTH· END DEPTH (FT.) 

Bldg181 
TMPl 

AFP4'SPH'S029·0 

20'NOV' 2000 
6·8 

SY8260B . Volatile Organic Carbons, cont. (ug/kg) 
Trichlorofluoromethane NO ( 0.367 )[lJ NO 0.340 )[1] NO 
Vinyl chloride NO ( 0.337 )[1] NO 0.312 )[1] NO 
cis-1,2-0ichloroethene NO ( 0.259 )[lJ NO ( 0.239 )[1] NO 
cis-',3-0ichloropropene NO 0.301 )[lJ NO ( 0.278 )[1] NO 
n-Butylbenzene 7.63 ( 4.44 )[ l J NO ( 0.719 )[1] NO 
n-Propylbenzene 7.61 3.95 )[1] NO ( 0.639 )[1] NO 
a-Xylene 7.67 ( 2.50 )[1] NO ( 0.405 )[ l J NO 
p-Xylene/m-Xylene 17.8 ( 4.27 )[lJ NO ( 0.691 )[1] NO 
sec-Butyl benzene NO ( 0.581 )[lJ NO ( 0.538 )[1] NO 
tert-Butylbenzene NO ( 0.469 )[1] NO 0.434 )[1] NO 
trans-1,Z-Oichloroethene NO 0.305 )[1] NO ( 0.282 )[1] NO 
trans-l , 3-Dichloropropene NO 0.419 )[1] NO ( 0.387 )[1] NO 

Compiled: 05/10/01 o Detection limit n = Of lut i on Factor NO Hot Detected NA = Not Appl icable 

Bldg181 
TMPl 

AFP4·SPH · S030·0 

20' NOV' 2000 
14·16 

( 0.357 
( 0.328 
( 0.252 
( 0.293 
( 0.757 
( 0.6n 

( 0.427 
( 0.n8 

( 0.566 
( 0.457 

0.297 
0.407 

)[lJ NO 
)[lJ NO 
)[ l J NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[1] NO 
)[lJ NO 
)[1] NO 
)[lJ NO 
)[1] NO 
)[11 NO 
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TMPl 

AFP4'SPH'S031'0 

20 ' NOV·2000 
24·26 

0.406 
0.373 

( 0.286 
( 0.333 
( 0.859 
( 0.763 
( 0.484 
( 0.826 
( 0.642 
( 0.518 

0.337 
( 0.463 

)[lJ 
)[lJ 
)[1] 

)[1] 

)[lJ 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[lJ 
)[11 
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TABLE 3 

PARAMETER 

SW8260B - Volatile Organic Carbons 
1,1, ',2-Tetrachloroethane 
1,1, 1-Trichloroethane 
',l,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
l,'-Dichloroethane 
1, '-Dichloroethene 
l , 1-Dichloropropene 
1,2,3-T richlorobenzene 
1,2,3-Trichloropropane 
',2,4-Tr ichlorobenzene 
l,2,4-TrimethyLbenzene 
l,2-Dibromo-3-chloropropane 
1.2-Dibromoethane 
',Z-Dichlorobenzene 
l,2 -Dichloroethane 
1,Z-Dichloropropane 
l ,3,5-TrimethyLbenzene 
l ,3-Dichlorobenzene 
1,1-Oichloropropanc 

1,4 -0ichlorobenzene 
, -Ch lorohexane 
2,2-0ichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

(ug/kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Bldg181 
1MP 1 

AFP4·SPH·S032·0 
20·NOV·2000 

30·32 

0.364 
0.231 
0.440 

( 0.352 
( 0.367 
( 0.268 
( 0.413 
( 0.602 
( 0.584 
( 0.650 
( 0.467 

0.481 
0.303 
0.311 
0.262 
0.303 

( 0.466 
( 0.429 
( 0.136 
( 0.577 
( 0.506 
( 0.347 
( 0.688 
( 0.732 

------

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 

)[1] 

)[1] 

)[1] 

)[lJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[lJ 

)[lJ 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

)[lJ 

) [1J 

)[1] 

) [1J 

)[1] 

)[1] 

SITE 10 
LOCATION 10 

SAMPLE IO 
DATE SAMPLED 

BEG. OEPTH . ENO OEPTH (FT.) 

Compiled: 05/10/01 () Detection Limit [) Dilution Factor NO Not Detected NA Not Applicable 
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TABLE 3 

PARAMETER 

sw8260B - Volatile Organic Carbons, cont. 
4-lsopropyttoluene NO 
Benzene 16.6 
Bromobenzene NO 
Bromochloromethane NO 
Bromodichloromethane NO 
Bromoform NO 
BrOO'lOOlE!thane (Methyl bran; de) NO 
Carbon tetrachloride NO 
Ch l orobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
Dibromochloromethane NO 
Dibromomethane NO 
Oichlorodifluoromethane NO 
Ethylbenzene 20.0 
Hexachloro- ',3-butadiene NO 
Isopropyl benzene NO 
Methylene chloride NO 
Naphthalene NO 
Styrene NO 
Tetrachloroethene NO 
Toluene 33.1 
Trichloroethene 262 

Bldg181 
TMPI 

AFP4 · SPH·S032·0 
20· NOV· 2000 

30·32 

(ug/kg) 
( 0.632 

1.87 
0.293 
0.3n 
0.364 
0.525 
0.334 
0.423 

( 0.257 
( 0.406 
( 0.152 

0.727 
0.330 
0.295 
0.311 
2.21 

( 0.849 
( 0.410 
( 1.42 
( 0.506 
( 0.305 
( 0.432 

1.60 
E 0.383 

RESULTS 0' ORGANIC ANALYSES 'OR SOIL SAMPLES, A'P4 SPH3 

)(1] 

)(IJ 
)(1] 

)(1] 

)[IJ 
)[1 J 
)[IJ 
)[ IJ 
)(IJ 
)[1] 

)[IJ 
)[1] 

)[1] 

)(1] 

)(IJ 
)(1] 

)(IJ 
)(IJ 
)[IJ 
)(IJ 
)(1] 

)(1] 

)(1] 

)(1] 

SITE 10 
LOCATION 10 

SAMPLE 10 
DATE SAMPLED 

BEG. OEPTH . ENO OEPTH ('T.) 

Compiled, 05/10/01 () = Detection Limit [] = Oi lution Factor NO Not Detected NA = Not Applicable 
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PARAMETER 

S~260B . Volatile Organic Carbons, cont. 

Trichlorofluoromethane NO 
Vinyl chloride NO 
cis-l,2-DichLoroethene NO 
cis-l,3-Dichloropropene NO 
n-Butylbenzene NO 
n-Propylbenzene NO 
a-Xylene NO 
p-Xylene/m-Xylene 10.4 
sec-Butylbenzene NO 
tert-Butylbenzene NO 
trans-l,Z-Oichtoroethene NO 
trans-l,3-Dichloropropene NO 

Bldg1S1 
TMP1 

AFP4·SPH·S032·0 
20·NOV·2000 

30·32 

(ug/kg) 
( 0.354 

0 .325 
0.250 

( 0. 290 
( 0.750 
( 0 .666 

( 0.423 
( 4.21 
( 0.560 
( 0.452 
( 0.294 
( 0.404 

-.. 
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)[1] 

)[1] 

)[1J 
) (1J 
)[1J 
)[1] 
)[1] 
)[1] 

)[1] 

)[1] 

)[1] 

)[1] 

SITE ID 
LOCATION 10 

SAMPLE 10 

DATE SA!4PLEO 
BEG. DEPTH· END DEPTH (FT.) 

Compiled: 05/10/01 () Detection limit [] Dilution Factor NO Not Detected NA Not Applicable 
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Executive Summary 

A technical systems audit of Severn Trent Laboratories (STL) Austin Sample Control and 

Document Control Area, Water Quality Laboratory, Volatile Organic Compounds Laboratory, 

and Volatiles Laboratory was conducted on April 13,2000 by Jean Youngerman, a quality 

assurance specialist ofURS Radian's Austin technical staff. This audit was part of the pre-award 

audit for the Six-Phase Heating ™ (SPH) pilot-scale test being performed at Air Force Plant 4 

(AFP4), Fort Worth, Texas. 

This audit was performed under Contract No. F41624-97-D-8020, Statement of Work 

(SOW) provision 3.3, and Contract Data Requirements List (CDRL) A032. 

Overall, the laboratory equipment and operations were found to be in good working order 

and acceptable for the scope of their operations. Although no formal recommendations for 

corrective action were issued as a result of this audit, recommendations intended to improve the 

laboratory performance were made during the audit. 
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1.0 Introduction 

A technical systems audit of the Severn Trent Laboratories (STL) Austin Sample Control 

and Document Control Area, the Water Quality Laboratory, the Volatile Organic Compounds 

Laboratory, and the Volatiles Laboratory was conducted on April 13,2000 by Jean Youngerman. 

Audit findings were discussed during the wrap· up meeting, which was also held on April 13, 

2000. This report documents observations made and findings identified during the audit and 

discusses recommendations based on these findings. 

1.1 Purpose 

This audit was conducted as part of the Statement of Work (SOW) requirements for the 

Six-Phase HeatingTM (SPH) pilot-scale test being performed at Air Force Plant 4 (AFP4). 

Specifically, the audit was performed under Contract No. F41624-97-D-8020, SOW provision 

3.3, and CDRL A032. The objectives of this audit program were to provide review and 

assessment of laboratory systems and practices and to determine if the procedures outlined in the 

Basewide Quality Assurance Project Plan (QAPP) (HydroGeoLogic, Inc., 1998) and the 

Addendum to the Basewide QAPP (Radian, 2000) were being followed by the laboratory staff. 

The AFCEE QAPP, Version 3.0, was also used as a reference guide. 

1.2 Scope 

Four areas of STL were reviewed during this audit. These areas will each be involved 

with sample processing during the SPH test, and. included the Sample Control and Document 

Control Area, the Water Quality Laboratory, the Volatile Organic Compound Laboratory, and 

the Volatiles Laboratory. During the audit, documentation was reviewed, laboratory staff were 

interviewed, and laboratory work areas and equipment were observed. A series of checklists 

were used to document audit fmdings and observations. These completed checklists are on file in 

the URS Radian (Radian) QA department in Austin, TX. 

The Sample Control and Document Control Area is responsible for receiving samples 

from shipping companies, logging the samples into the laboratory information management 

system (LIMS) system, checking the chain-of-custody forms for completeness, storing the 

samples appropriately, storing the data associated with each analysis, and issuing both hard copy 

and electronic repolts. The Water Quality Laboratory is responsible for the analysis of chloride. 

The Volatile Organic Compounds Laboratory is responsible for the analysis of volatiles in air. 

The Volatiles Laboratory is responsible for the analysis of volatiles in water and soil. 
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2.0 Audit Results 

This section focuses on observations. findings. and subsequent recommendations 

identified during the audit. Overall. the laboratory equipment and operations were found to be in 

good working order and acceptable for the scope of their operations. Staff members were 

cooperative. demonstrated appropriate technical skills. and showed interest in making 

improvements to their services. Analysts were familiar with the requirements as defined by the 

Laboratory Protocol Specifications modified for the AFP4 SPH project. 

No deficiencies were identified during the audit that would definitely prevent the 

laboratory from achieving the project data quality objectives. Recommendations made during 

the audit are intended to improve the laboratory by improving the defensibility of the records and 

analytical data generated during analysis of samples. No formal recommendations for corrective 

action were issued as a result of this audit. 

2.1 Overall Laboratory Area 

The laboratory was neat and well prepared to handle the air. water. and soil samples for 

the SPH test. However. the laboratory has recently been purchased by STL and some changes 

are on-going. STL is combining the former Radian - Austin and Quanterra - Austin laboratories 

under one roof. The laboratories intend to maintain separate but equal systems. Work for the 

AFP4 SPH program will be done under the former Radian laboratory specifications. Radian 

standard laboratory procedures are documented in Protocol Specifications. These documents list 

the standard quality control procedures followed for each analytical method. the acceptance 

criteria for those procedures. and the corrective action to be followed in the event of QC failure. 

Projects may request special QC tests. different acceptance criteria. or different corrective action. 

These deviations from the normal Protocol Specifications are documented in numbered. 

controlled versions of the Protocol Specifications. These numbered specifications are cited when 

samples are logged in to document control. A number of other changes have been made at the 

laboratory recently. For example. two lab managers. the document control supervisor and the 

volatile organic compounds supervisor have recently reSigned. 

2.2 Sample Control and Document Control Areas 

The Sample Control and Document Control Areas were audited with respect to 

documentation. sample custody. sample storage. data storage and handling. and familiarity with 

the requirements for the AFP4 SPH program. Document control had some new software to 

report data. This software has only been in use since November 1999 and some of the reporting 
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options have changed recently. The report used to transfer data electronically had changed the 

( week of the audit. The technician was not familiar with it yet . It was recommended that a 

procedure be developed and documented so that any trained document control person can 

transfer data electronically. 

( 

2.3 Water Quality Laboratory 

The Water Quality Laboratory was audited for the appropriate facilities and equipment, 

chemicals and standards, calibration procedures, quality control procedures, documentation, and 

compliance with the Basewide QAPP and the SPH-specific addendum to the QAPP. One 

recommendation was made to the staff at the time of the audit. If a run is abandoned because the 

QC failed, and that analysis is not reported to the client, then no documentation is made 

regarding the failed QC, i.e, an exception report is not filed. It was recommended that failed QC 

be tracked even though it is not reported to the client. 

No recommendations were made regarding quality control procedures, facilities and 

equipment, chemicals and standards, or compliance with the Basewide QAPP or the addendum 

to the QAPP. 

2.4 Volatile Organic Compounds Laboratory 

The Volatile Organic Compounds Laboratory was audited for the appropriate facilities 

and equipment, chemicals and standards, calibration procedures, quality control procedures, 

documentation, and compliance with the Basewide QAPP or the addendum to the QAPP. Three 

recommendations were made to the staff at the time of the audit. 

One recommendation was made regarding documentation. At the time of the audit, the 

logbook used to document cleaning of the canisters was a stapled loose-leaf set of papers. 'The 

acting laboratory manager stated that the logbook had been full and that he had requested a new 

one. By the time of the wrap-up, a bound logbook was being used to record canister cleaning. 

One recommendation was made regarding quality control procedures. The software used 

to calculate the concentrations after dilution has not been verified by hand calculations. The 

laboratory manager felt that this calculation had been done but could not lay his hands upon the 

calculations. It was recommended that the software be verified and that the calculations be kept 

in a secure location. 
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One recommendation was made regarding terrrtinology. A date is marked on the 

laboratory control sample (LCS) canister to rerrtind the analysts to prepare a new LCS before the 

one in house has been used up. The date is labeled as an expiration date. However, the LCS has 

not expired and is still usable, but there may not be much more in that canister. It was 

recommended that this date be named differently so that auditors are not confused. 

No recommendations were made regarding facilities and equipment, cherrticals and 

standards, or compliance with the Basewide QAPP or the addendum to the QAPP. 

2.5 Volatiles Laboratory 
The Volatiles Laboratory was audited for the appropriate facilities and equipment, 

chemicals and standards, calibration procedures, qUality control procedures, documentation, and 

compliance with the Basewide QAPP or the addendum to the QAPP' Two recommendations, 

both regarding documentation, were made to the staff at the time of the audit. 

First, it was STL practice that if a run is abandoned because the QC failed, and that 

analysis is not reported to the client, then no documentation is made regarding the failed QC, i.e., 

an exception report is not filed. It was recommended that failed QC be tracked even though it is 

not reported to the client. 

Second, at the time of the audit, the diluent solvent (methanol) was not recorded by 

manufacturer or batch in the standards log. This was clearly an oversight, since a pre-labeled 

column existed for this information. It was recommended that the information be presented in 

the logbook. 

No recommendations were made regarding facilities and equipment, cherrticals and 

standards, quality control procedures, or compliance with the Basewide QAPP or the addendum 

to the QAPP. 
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3.0 Summary of Recommendations 

Table 3-1 summarizes the Radian recommendations to STL Austin for improving 

laboratory performance for the AFP4 sample analysis and reporting. 

Table 3-1. Summary of Audit Recommendations 

Laboratory Area Recommendations 
Sample Control!Doeument Control Develop and document a procedure for storing and exporting data files. 
Water Quality Laboratory Document failed QC runs so that systematic problems may be tracked. 

Volatile Organic Compounds Bind the log in the cleaning area so that pages are notlosl. 
Laboratory 

Verify and document that the software used to calculate di lute 
concentrations works appropriately. 

Change the terminology for noting that the LCS needs to be remade 
from "expired" to "almost empty" or "make more now" or something 
else appropriate. 

Volatiles Laboratory Document fa iled QC runs so that systemat ic problems may be tracked. 

5 
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Helium Tracer Recovery Tesl 

In response to commenls provided by Palrick Haas (AFCEE) to the pilol study work plan, URS conducted 
helium tracer recovery tests in an attempt to quantify the effectiveness of the vapor recovery system. This 
memorandum describes the procedures and equipment used for the test, presents the data and results, draws 
conclusions, and makes recommendations for further action. 

Background 

In order 10 quantify the ability of the soil vapor recovery wells to capture mobilized contaminants from the 
SPSH array, URS Radian proposed conducting helium tracer recovery tests in Six-Phase Heating Pilot
Scale Test Work Pltlll (Radian, March 2000). The tests were conducted before heating (baseline), during 
Week 4, and during Week 9, at three depths (sha llow, medium, and deep), and from three locations (two 
inside the array and one outside the array). The helium tracer recoveries were quantified at three pairs of 
locations: 

1. The well closest to, and screened in the same interval as, the injection point, and 
2. The combined main header to the existing SVE system. 

After the base line test was conducted, Patrick Haas recommended, and URS implemented, the following 
test plan modifications: 

• Inj ec t helium only at the deep locations (25 feet below grade); and 
• Inject helium at TMP 3 instead ofTMP I. 

In late April and early May, 2000, URS Radian supervised the installation of the e lectrodes, vapor recovery 
wells, and temperature monitoring points (TMP's) at the locations shown in Figure I. Table I provides the 
screened intervals for the new and existing vapor recovery wells used for the pilot study array. During the 
week of May 22, 2000, URS Radian and Current Environmental Solutions (CES) installed the above
ground piping to connect the vapor recovery wells to the existing SVE system as shown in Figure 2. 

Table 1. Screened Intervals for Vapor Recovery Wells_ 

Location Well Type Screened Interval (rt bgI) Comments 

VR-I Vapor Recovery 4 to 9 & 12 to 17 2 screened intervals (s & d) 
VR-2 Vapor Recovery 4t09& 12to 17 2 screened intervals (s & d) 
VR-3 Vapor Recovery 4t09& 12to 17 2 scree ned interva~s (s & d) 
VR-4 Vapor Recovery 4 t09&12to17 2 screened intervals (s & d) 
VR-5 Vapor Recovery 4 to 9 sha llow only 
VR-6 Vapor Recovery 4 to 9 shallow only 

YR-7 Vapor Recovery 4 t09 shallow only 
TA- II Terrace Alluvium SVE Well 8 to 32 based on design 
TA-12 Terrace Alluvium SVE Well 8 to 32 based on design 
TA-13 Terrace Alluvium SVE Well 8 to 32 based on design 

F-4 Fill Layer SVE Well 1.5 to 4.75 based on design 

Helium Tracer Recovery Test 

Using equipment shown in Figure 3, a constant rate of 1.35 rt'/min of industrial grade helium was injected 
through a teflon tube at a temperature monitoring location below grade. As shown in Figure 4, soil gas 
from the nearest well was sampled at the we ll head, pulled through a series of impingers to remove soil 
moisture, through the vacuum pump, and through a meter to measure the dry gas volume. The exhaust of 
the dry gas meter was monitored with a Mark Model 9822 Helium Deteclor to measure the helium 
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concentration, and thermocouples were used to measure the temperature of the soil gas, impinger exhaust, 
dry gas meter inlet, and dry gas meter outlet. A Fyrite™ kit was used to measure the oxygen and carbon 
dioxide concentration in the exhaust of the dry gas meter. 

Helium concentrations were recorded at 2-minute intervals until the readings appeared to stabilize (two 
identical readings) or I hour elapsed. Temperature, dry gas volumes, and differential pressure readings 
were recorded at S-I11..inute intervals. Once the first test was complete, helium injection continued while the 
sampling was stopped, the impingers were weighed, and the sampling tube was connected to a port in the 
combined header. The process was repealed for samples from Ihe comb ined header untillhe helium 
concentrations appeared to stabi lize. The raw data sheets for the helium tracer recovery tests are attached 
at the end of the memorandum. 

Tracer Recovery Calculation Procedures 

To determine the helium tracer recovery, the following intermediate results were calculated: 

I. Using the dry gas meter volume and temperature and the mass increase from the impinger 
tra in, calculate the moisture content of tile sampled stream (see EPA Method 4 in Appendix A 
of 40 CFR Part 60); 

2. Using the moisture content, conect the measured helium and oxygen concentrations for wet 
gas conditions. No carbon dioxide was detected; 

3, Using the correc ted helium and oxygen concentrations and moisture content. calculate the 
nitrogen concentration as the balance; 

4. Given the gas composition, calculate the specific gravity with respect to air; 
5. Using the pi tot t\lbe differentia l pressure, the soi l gas static pressure and temperature, and the 

calculated specific gravity, calculate the soil gas flow in standard cubic feet per minute; and 
6. Using the measured helium injection rate, the corrected helium concentration, and the soil gas 

flow rate, calculate the helium tracer recovery. 

An example calcu lation is provided as an appendix 10 this memorandum, and the results of the helium 
tracer recovery tests are shown in Table 2. 

Discussion of Results 

The calculated moisture content of the soil gas measured from individual wells and the combined main 
header was uniformly low during baseline testing. As the heating progressed, the moisture content 
measured in individual wells increased with time. For example. at VR-3d, the moisture content was 
calculated as 2.7%, 22.6%, and 38. 1 % during baseline, Week 4, and Week 9, respectively. Similarly, the 
calculated moisntre content in the combined main header also increased with time, with average values of 
3%, 28.4%, and 32.0% during baseline, Week 4, and Week 9, respectively. Theoretically, the moisture 
Content in the combined main header should not vary much between measurements taken during the same 
testing event. As shown in Table 2, the calculated moisture contents of the combined main header do not 
vary by more than I % between the three measurements. 

As an independent check of the calculated moist\lfe content, the volume of condensate collected the day 
after the last helium tracer recovery test was nlll was 499 gallons/day. A moisture content of32% and a 
f10wrate of 164 scfm is equivalent to approximately 560 gallons/day, which is relatively close given the 
inaccuracies involved with calculating both of these numbers. 

The corrected heli um concentrations were in the range of 0.5% to 6.2%, except for the readings from VR-
2d. The measured (uncorrecled) helium concentralions at VR-2d (32% and 54%) were quite a bi t higher 
than any other measured concentrations. Given the he lium concentrations measured prior to the final 
readings, there is no reason to believe the recorded helium concentrations are incorrect. The high 
concentrations measured at VR-2d may have been the result of accumulated helium from previous tests Ihat 
had not yet been extracted by the recovery network. The high measured helium concentrations along with 
high moisture content at VR-2d also resulted in low calculated specific gravity. 
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Table 2. Helium Tracer Recovery Calculations Summary 

Monitoring Moisture Content (%) Corrected Helium Extracted Gas Specific Extracted Gas Flowrate Helium Recovery (%) 
Point Concentration (%) Gravity (SCFM) 

Baseline Week 4 Week 9 Baseline Week 4 Week 9 Baseline Week 4 Week 9 Baseline Week 4 Week 9 Baseline Week 4 Week 9 

, 

TA-12 2.0 2.4 0.97 13.8 25 I 

Main Header 2.6 1.1 0.98 111.9 92 I 

VR-3d 2.7 22.6 38.1 3.1 5.9 5.5 0.96 0.87 0.81 15.3 12.1 13.7 37 55 58 
Main Header 3.4 27.6 32.2 0.5 0.9 0.6 0.98 0.89 0.87 111.7 120.1 163.3 45 87 74 
TA-13 54.7 60.8 2.3 6.2 0.78 0.72 12.4 16.8 22 80 
Main Header 28.3 31.8 0.9 0.8 0.89 0.87 122.1 163.3 88 105 
VR-2s 2.7 0.6 0.99 7.0 3 
Main Header 3.0 0.8 0.98 112.1 69 
VR-2d 54.9 68.7 20.7 32.0 0.63 0.47 10.1 10.5 161 259 
Main Header 29.4 31.9 1.3 0.8 0.88 0.87 118.4 165.1 120 96 

-



The calculated flowrates reflect the desire to extract approximately 10 scfm from each well (where 
possible) for a tota l combined flowrate of approximately 160 scfm. In general, the combined main header 
flowrate increased during heating. This rise is most likely due to the increased moisture content with time. 
Similar to the moisture content, the calculated flowrates in the main combined header did not vary much 
between measurements taken during the same testing event. 

During the baseline testing, the helium tracer recoveries calculated for each of the individual vapor 
recovery wells ranged from 3% to 37%. Although these values are relatively low, the recovery from the 
entire network of we lis ranged from 45% to 92%. These results would imply that the vapors that escape 
the nearest well 's in fluence are st ill captured, to some degree, by the overall network. Helium tracer 
recoveries calcula ted for Week 4 increased over the baseline values at individual wells, as well as the 
overa ll combined header. The increased capture effic iency could be due to increased radius of influence as 
well as increased vapor phase porosity as the water table was depressed. Relatively high measured helium 
concentrations from VR-2d, along with uncertainty in the measurements and calculations, resulted in 
helium tracer recoveries greater than 100%. Although a recovery of greater than 100% does not make 
physical sense, the qualitative assessment is that vapor recovery at VR-2d is very good. Helium tracer 
recoveries calculated for Week 9 increased over Week 4 readings at each of the individual wells and for the 
main combined header measured with TA-I3. Even though the calculated main combined beader 
recoveries measured with VR-3d and VR-2d during Week 9 decreased from values calculated for Week 4, 
the recoveries are still re latively high. 

Conclusions and Recommendations 

URS Radian optimized the vapor recovery network and performed a helium tracer recovery test at three 
pairs of locations before heating (baseline), during Week 4, and during Week 9. Based upon the results, a 
few conclusions can be made: 

• Moisture content in the extracted gas increased from approximately 3% to 32% overall. The measured 
moisture contents are consistent with condensate production rates; 

• Measured helium concentrations (and calculated tracer recoveries) at VR-2d were relat ively high 
compared with other concentrations and recoveries. These values may reflect accumulation of helium 
from previous test runs; 

• Calculated flowrates from the combined main header increased as heating progressed. The increase in 
flow is probably due to increased moisrure content; and 

• 1n general, calculated helium tracer recoveries increased as heating progressed. Although there is 
considerable uncertainty involved in the measurements and calculations used to derive the recovery 
values, it appears that the vapor recovery network is doing an adequate job of capturing vapors 
generated within the treatment array. 

Recommendations for future vapor recovery network design and operation include: 

• Operate the SVE blowers at the highest vacuum possible. This wi ll allow approximately 10 scfm to be 
extracted from each of the wells; and 

• Insta ll or use existing vapor recovery wells with shallow (4 to 9 ree t bgl), deep (12 to 17 feet bgl), and 
Terrace Alluvium (8 to 32 feet bgl) screened intervals to capture vapors in the area l and vertical extent 
of the treatment array. 



Response to Comments to the 
Six-Phase HeatingTM Pilot-Scale Test 

Draft Technology Performance Report 
Dense Non-Aqneons Phase Liquid 

Eastern Parking Lot Gronndwater Plume 
Air Force Plant 4 

Fort Worth, Texas, February 2001 

General Comments: The stated purpose of this pilot-scale test was to determine the effectiveness of Six-Phase Heating™ (SPH) 
technology at removing trichloroethylene (TCE), including dense non-aqueous phase liquid (DNAPL), at the Air Force Plant 4 
(AFP4). Three specific performance criteria with corresponding objectives were defmed for the test. The SPH test results exceeded 
all three objectives. Two of the objectives were remediation levels for TCE in soil and groundwater. The SPH test system heated the 
soil to levels that exceeded the boiling point for TCE and effected removal through an existing Soil Vapor Extraction (SVE) system at 
AFP4. The contaminated site is on the National Priorities List and a negotiated Record of Decision stipulates that TCE in soil (in the 
vadose zone) must be reduced to below 11.5 milligrams/kilogram (mglkg) and that TCE levels in the underlying groundwater not 
exceed to milligramslLiter (mgIL). Results of the pre- and post-test sampling indicated that TCE levels were reduced to 0.29 mglkg 
in soil and 5.7 mgIL in groundwater, all 95% Upper Confidence Level values. These removal values represent a 97% and 95% 
reduction of TCE levels in soil and groundwater respectively. Also, the SPH system appeared to enhance the natural biodegradation 
of TCE by organic carbon sources in soil. From the test data review, SPH appears is a technologically effective method of gross TCE 
removal; however, cost of treatment was about $1500 per pound of contaminant removed or about $1.30 per cubic yard of soil treated 
(these costs did not include the cost of running the SVE system). TCE removal efficiency tailed off considerably toward the end of 
the 88-day test and this leaves some question as to the economic viability of using SPH to achieve microgram levels of TCE in either 
soil or groundwater. Based on the test results, SPH is a technically acceptable method of TCE at AFP4, costs not withstanding. 

Results of the calibration and quality control parameters for the project were not included in the document. Only data summary 
Tables were included. The quality of the data could not be evaluated independently. Section 3.4 of the document discusses quality 
problems encountered in the analytical process. The concerns discussed in this section should not have an impact on the o'lerall 
quality of the data. Specific comments are provided regarding qualifying results as appropriate. 

Many of the analytical results for trichloroethylene TCE were high, beyond the calibration range requiring dilution of the samples. 
Dilution factors for samples should be included in the summary tables. The laboratory audit report (Appendix E) recommends that the 
software used to calculate dilute concentrations be verified to ensure that the calculations are accurate. The Quality Assurance (QA) 
summary section should assure that verification has been done and that the sampling results for TCE have been validated. 
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Response to the General Comment: 

Dilution factors for samples are included in the report summary tables. The laboratory hand validated a subset of the dilutions and 
verified the calculations. The results for TCE have been validated by the URS project QAiQC Coordinator. 

1 1.2 1-4 3 

2 2.0 

5121101 

4 Was the DNAPL not found down 
gradient "in" or "from" the 
Eastern Parking Lot? Check to 
ensure that "in" is correct. 

Pages 2-4, 2-8, 2-12, 2- 14, and 2-
16 are missing. The back sides of 
some full page figures are not 
numbered. Correct this 
discrepancy so that the reader will 
not be left to wonder if pages are 
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The text remains on Page 1-4, paragraph 3, 
line 4. "In" is correct. This refers to the 
initial partitioning tracer tests. The test 
within Building 181 and the test just 
northeast of Building 182 (in the EPL area) 
determined that DNAPL was present. The 
far down gradient test, also performed in the 
EPL, determined that DNAPL was not 

The document has been reformatted to 
eliminate the blank pages (i.e., "This Page 
Intentionally Left Blank" has been inserted 
on the back of color foldout figures) . 



3 3.1 3-1 5 - SPH effectiveness is based on pre- Ideally, the pre-test sampling would have 
Figure 3-1 3-2 - - and post-test sampling results; occurred immediately prior to the SPH 

however, pre-test soil sampling operation phase. Due to logistical 
occurred on or about 30 April and difficulties, there was a lag period of 
the SPH didn't begin operation approximately three months. However, the 
until 7 August. TCE levels may results of the pre-test sampling were 
or may not have been significantly consistent with historical analytical data. 
reduced in that three-month Since the contamination has remained at the 
time frame. Address this issue in site for a period of years, it is not expected 
the text on page 3-1. that TCE levels would appreciable change 

in a period of months. This has been 
addressed on page 3-1, para~aph 3, line 2. 

4 3.4 3-7 4 1-3 All results that are reported over This comment has been addressed on page 
the calibration range should be 3-7 and in Appendix D. The parent sample 
flagged appropriately. discussed was diluted and reported within 

the calibration range. In general, flags have 
been added to the analytical data tables in 
the appendix. These flags have been carried 
forward from the appendix to the data 
summary tables included in the text. 

5 3.4 3-7 5 1 Water sample results for AFP4- The summary table still includes the data 
SPH-GWII -6 were not included for the normal sample AFP4-SPH-GW 11-0. 
in the summary Tables; however, The sample AFP4-SPH-GWII-6 was 
results for AFP4-SPH-GWII -0 actually the trip blank for the parent sample. 
were reported. Resolve the All appropriate flags are included in the 
discrepancy. Values that are summary tables and in the Appendix D 
known to be biased low should be tables. 
appropriately flagged. 

6 3.4 3-8 1 1-3 If benzene and styrene are not This has been explained on Page 3-8, 
chemicals of concern for this second paragraph, third line. 
project, a note of explanation 
should be added. 
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7 3.4 3-8 3 10- The results of sample AFP4-SPH- In Table 4-3, tbe sample has been 
12 S032-D in tbe summary Table are appropriately flagged as "estimated." 

not flagged as tbe text indicates. 
8 4.0 - - - Pages 4-8, 4-12, 4-16, and 4-20 See response to Informatics Comment #2. 

are missing. The back sides of 
some full page figures are not 
numbered. Correct tbis 
discrepancy so tbat the reader will 
not be left to wonder if pages are 
missing. 

9 4.1.1 4-1 5 2 Add an Us" to "location." An "s" has been added to "location" on 
page 4-1, last paragraph, line 2. 

10 4.1.1 4-1 5 5 It appears tbat "from" should be "From" has been changes to "at" in tbe 
changed to "at." If tbis is correct, second to last sentence on page 4-1. 
make tbe change or clarify this 
sentence. 

11 6.1 6-2 2 - Include a statement tbat tbese are A statement has been included to point out 
incomplete costs since tbe cost of tbat tbe unit costs do not include tbe costs 
operating the SVE and tbe forSVE. 
contaminant recovery system is 
not included. 

From AFCEElERC: General Comments 
1 Desien to Heat total source area all at same time or from perimeter iI'his test was performed to determine tbe 

o center. Lack of CSM information leaves open tbe probability of ~ffectiveness of SPH in one of tbe most 
Im0ving contamination instead of removing it. f;ontarninated areas. Although boundary 

~ffects cannot be discounted, tbere is not a 
frnving force for moving contamination out of 
fhe area, otber tban natural groundwater 
jlydraulic effects. 
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2 !Revisit all possible source areas (i.e. tanks ,pits transmission lines). The known primary sources ofTCE 
!Are all sources in the proposed full-scale SPH area covered? Is there a ontamination are former Tanks T-534 and T-
ist of sources for the CSM that have contributed to the plume? It 544 and the associated process area, as now 
~ppears there may be some unknowns that have to be addressed on the 'ndicated on Figure 1-2. The expanded SPH 
~lOrth side. area will encompass this area, as well as the 

area of soil contamination greater than 11.5 
mglkg. Althougb this boundary has not been 
completely defined on the north side, the soil 
vapor results from this area do not indicate an 
dditional, unknown source. 

3 !Revisit the CSM on the 5·10' Saturated Zone in li!!ht of exposed URS staff examined the referenced outcrop. A 
itholol!V alon!! Meanderin!! Road Creek. Examine lithologic logs tudy is underway to assess whether 

Fmd compare with outcrop for correct placement of electrodes in contamination (DNAPL) is present in the 
~ubsurface. A quick study of the outcrop should help give those we upper portions of the bedrock beneath the 
~ust convince a greater confidence in the CSM. tudyarea. 

From ASC/ENVR: 
I Fig 1-2 We should certainly be able to include, on this figure, the The tanks have been included on Figure 1-2 

location of the (1992) leaking tank, T544 - I've seen it on and are within the contour of the area of 
other drawings. But we know it is within the contour known soil contamination. 
proposed/planned to be addressed in further projects. 

2 RPOinput I concur with EarthTech in that the CatOx unit currently Comment noted. 
in operation is likely too expensive. We should consider 
re-instaIling carbon filters both as a backup/peaking 
capability for future treatment operations and to cut costs 
in the interim (task for IT). 
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3 RPO input It seems that the soils portion has relatively little The diagram will be reviewed and this 
contamination left. Some areas may still be highly information will be considered during 
contaminated from the route the initial spill took while electrode placement and target depths. 
migrating downward. Given the risks associated with 
LM Areo utilities, the recommendation that heating 
could/should be used in the first few feet bgs should be 
implemented only in areas where contamination, but no 
piping, exists. I sent Steve Fain a Powerpoint slide with 
our map of utilities, not OK for drilling, but should be 
fme for performance-based design. 

4 LF3RI The likelihood that fractured rock (weathered limestone) Comment noted. The results from the 
concerns exists in the area should be evaluated (task for IT). This bedrock investigation will be utilized in 

will enable better understanding of the practicality of determining the target depths for electrodes. 
using controlled DNAPL recovery (cheaper) and/or SPH It is also important to note that although the 
for similar sites, or further at this site. URSITRS should pilot-test electrodes were installed at the 
also consider installing any planned g1w P&T wells a1luviumlbedrock interface, heating 
(and/or electrodes) down into the rock a few feet, as extended several feet down into the 
indicated by local corings. bedrock. 

S Implemen I agree that we must treat the RA soils area from the Comment noted. The variations in TCE 
- outside in, to eliminate residual concerns about rebound. concentrations in groundwater from MW-S 
tation area Further characterization in Bldg. 5 should be limited to are well within historical trends. 

that needed to define the northern extent, and be useful 
for subsequent installation of electrodes, SVE wells or 
external monitoring points. Heating to the south and 
west (at depth) may yet cause increased g1w 
contamination, since DNAPL is likely from the site 
westward all through bldg 1811182 (see next two 
comments). 
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6 TIO Tbe existing g/w RA contour was establisbed 2+ years Comment noted. 
concerns ago. Monitoring wells sbould be re-sampled to obtain a I 

more current baseline before large-scale beating is 
I 

implemented (task for Jacobs), and again afterward (next I 

year). Given the April sampling round is fast 
approaching, we sbould look into baving a more 
thorough sampling of wells in the Bldg. 1811182 area, 
possibly quarterly. 

7 FFSI Jacobs did sample MW -5 (and others, April & October Comment noted. 
Jacobs eacb year) wbicb sbows bigb levels of TCE 
LTMdata concentration. In April 2000, 55Oppm, field Temp was 

24.9 °C; in October, 82Oppm, field temp was 25.8 0c. I 
suspect that this is not sufficient information to draw 
conclusions from. My concern is tbat the 
thermodynamics of g/w have increased the rate of 
dissolution of DNAPL across a broad area. Tbis may 
well affect the northern and eastern edges of the 
implementation area in g/w. More effective dual-pbase I 

g/w pumping sbould be engaged in the area (task for IT) 
as well as during implementation. 
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